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INTRODUCTION 


Purpose  and  Scope 

\ 

i 

1.  The  total  study  area  includes  Cass,  DouRlas,  Sarpy,  and 
Washington  Counties  in  Nebraska,  and  Harrison,  Mills,  and 
Pottawattamie  Counties  in  Iowa.  The  Regional  Water  Supply  Study 
examined  current  and  future  water  needs,  the  quality  and  quantity 
of  water  available  to  meet  these  needs,  and  methods  of  reducing 
water  consumption.  Water  supply  plans  were  developed  to  meet  the 
needs  and  were  tested  for  sensitivity  to  future  uncertainties  with 
regard  to  urban  growth. 

I ' 


Study  Participants 


P.  Henningson,  Durham,  and  Richardson  (HDR),  an  Omaha  consult- 
ing firm,  prepared  the  background  work,  developed  the  alternative 
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aolutione  ami  cost  analyses  in  their  report,  prepared  for  the 
Urban  Study  entitled,  "Re»’ional  Water  Supply  - Omaha,  Nebraska  - 
Council  Bluffs,  Iowa."  The  Corps  of  Eru'ineei's , Omaha  District, 
performed  the  evaluation  of  the  alternatives,  based  on  alterna- 
tive growth  concepts,  and  on  environmental,  economic,  and  social 
factors.  The  results  of  this  study  will  be  helpful  in  guiding 
future  planners  and  public  officials  in  making  water  supply  deci- 
sions foi-  the  communities  and  counties  in  the  study  area. 

1.  Many  agencies  and  organizations  contributed  valuable  informa- 
tion to  the  study  effort  including  the  following: 

Metropolitan  Utilities  District 

Council  Bluffs  Water  Works 

Papio  Natural  Resources  District 

Metropolitan  Area  Planning  Agency 

U.  S.  Environmental  Protection  Agency 

Nebraska  Department  of  Environmental  Control 

Iowa  Department  of  Environmental  Quality 

Omaha  Public  Works  Department 

Area  community  public  works  and  water  works  departments 
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BACKGROUND  FOR 
WATER  SUPPLY  PLANNING 


Regional  Water  Supply  Summary 


1.  Water  supply  systems  in  the  study  area  are  of  three  types: 
municipal,  private,  and  rural  water  district. 

2.  Water  users  and  usages  in  1973  are  shown  on  figure  B-1  and 
in  Table  B-1.  Municipal  systems  supplied  move  than  95  gallons  on 
an  average  day  (mgd)  in  1973;  30  percent  was  supplied  to  industria.. 
and  large  commercial  users,  and  70  percent  to  residential  users. 
This  use  amounts  to  172  gallons  per  person  each  day.  An  addition- 
al 28  mgd  was  used  by  industries  with  private  supplies  and  1,17‘^ 
mgd  was  used  by  power  generation  plants  primarily  for  nonconsump- 
tive cooling  purposes. 

3.  Agricultural  usage  amounted  to  h2  mgd  for  crop  irrigation 
and  9 mgd  for  livestock  watering. 

I4.  Lawn  watering  accounts  for  about  20  percent  of  residential 
demand  in  the  metropolitan  area  on  an  average  day , and  it  accounts 
for  up  to  38  percent  of  total  system  demand  on  peak  days.  In 
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smaller  communities,  lawn  watering  is  estimated  at  about  10  per- 
cent of  residential  demand.  Less  than  10  percent  of  residential 
water  use  is  for  drinking  or  cooking. 

5.  Powerpleuits  and  self-supplied  industries  use  water  primarily 
for  cooling.  Cooling  water  is  generally  returned  to  the  source  at 
nearly  the  same  quality  and  quantity  as  which  it  is  removed. 

6.  A total  of  U6,000  acres  of  agricultural  land  in  the  study 
area  is  currently  irrigated.  As  indicated  by  irrigation-well  loca- 
tions on  figure  B-1,  ground  water  withdrawal  for  crop  irrigation 

is  heaviest  between  the  Elkhorn  and  Platte  Rivers  in  western 
Douglas  County  and  sdong  the  Missouri  River  in  the  northern  portion 
of  the  study  area. 

7.  Private  residential  supplies  are  located  throughout  the 
study  area  and  account  for  less  than  3 percent  of  the  1973  water 
supply.  A majority  of  these  systems  are  expected  to  be  eliminated 
or  relegated  to  a standby  or  eULter native  nonpotable  source  status 
upon  implementation  of  rural  water  systems. 

8.  The  largest  water  supplier  is  the  Omaha  Metropolitan  Utilities 
District  (MUD)  which  served  69  percent  of  the  population  and  77 
percent  of  the  demand  in  1973.  The  other  major  municipal  supplier 
in  the  study  area  is  the  Council  Bluffs  City  Water  Department 
which  serves  9 percent  of  the  demand.  These  two  supplies  are 
treated  and  meet  the  U.  S.  Public  Health  Service  (USPHS)  Drinking 
Water  Standards. 

9.  There  are  53  other  municipal  water  supply  systems  in  the 
study  area,  U2  or  which  do  not  meet  the  USPHS  Drinking  Water 
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Table  B-1 

PRESENT  WATER  DEMANDS  - MILLION  GALLONS  PER  DAY 


TOTAL  STUDY  AREA 


i973  i 

MUNICIPAL  1 TIES 

AVERAGE  DAY 

MAX.  DAY  ' 

SERVED  BV  MUNICIPAL  SYSTEM 
RESIDENTIAL 

IN-HOUSE 

53.459 

63.405 

LAV;N  IRRIGATION 

12.572 

C9.457 

INDUSTRIAL-C0E9IERCIAL 

29.295 

59.614 

TOTAL 

95.326 

189.766 

SERVED  BY  RURAL  WATER  DISTRICT 
RESIDENTIAL 

IN-HOUSE 

j LAWN  IRRIGATION 

INDUSTRIAL-COMJTERCIAL 

j TOTAL 

i 

TOTAL  MUNICIPAL 

95.326 

159.766  ! 

RURAL 

SERVED  BY  PRIVATE  SYSTEM 

1 RESIDENTIAL 

1 IN-HOUSE 

2.827 

i 

3.676 

; LAWN  IRRIGATION 

.501 

2.9S0 

i TOTAL 

3.328 

6.657 

SERVED  BY  RURAL  WATER  DISTRICT 
RESIDENTIAL 

{ IN-HOUSE 

I 

1 

’ 1 

: LAWN  IRRIGATION 

I TOTAL 

LIVESTOCK  WATERING  3Y  PRIVATE  SYSTEM 

8.794 

1 

i 

1 

17.588  1 

j LIVESTOCK  WATERING  BY  RURAL  WATER  DIST, 

TOTAL  RURAL 

12. 122 

1 

i 

24.245  1 

TOTAL  RURAL  AND  MUNICIPAL 

107.448 

214.011 

CROP  IRRIGATION 

42.042 

274.023 

SELF  SUPPLIED  INDUSTRIF.s 
POWER  PLANTS 

COOLING  WATER 

1178.567 

1 567 .144  1 

01  HER 

2.732 

4.058  j 

OTHER  INDUSTRIES 

28.044 

42.066 

TOTAL  INDUSTRIES 

1209.343 

1613.253  ! 

RECREATIONAL 

i 

TOTAL 

1356.833 

2101.302  1 

Standards.  In  most  instances,  the  standards  are  exceeded  in  the 
amounts  of  iron  and  manganese  that  are  found  in  the  ground  waters 
of  the  region.  These  ground-water  well  supplies  are  found  to  be 
from  moderately  hard  to  extremely  hard.  There  are  26  municipal 
systems  that  do  not  disinfect  their  water  supplies;  however,  this 
amounts  to  only  about  6 percent  of  the  present  total  municipal 
and  rural  demand.  Of  the  municipal  systems  evaluated,  only  four 
have  the  desired  system  reliability  and  meet  all  USPHS  Drinking 
Water  Standards.  An  inventory  of  the  municipal  water  systems  is 
contained  in  Appendix  A of  the  HDR  Water  Supply  Study.  A brief 
description  of  the  water  supply  systems  in  each  county  follows. 


CASS  COUNTY 


10.  Cass  County,  Nebraska  has  one  first-class  city  (Plattsmouth ) , 
two  second-class  cities,  eleven  villages,  and  four  unincorporated 
communities.  All  of  the  incorporated  areas  are  served  by  munici- 
pal water  systems  employing  well  sources  with  the  exception  of 
Manley  and  South  Bend.  Rural  residents,  the  residents  of  South 
Bend  and  Manley,  and  the  unincorporated  communities  use  private 
well  systems. 

11.  Industrial  water  usage  in  the  county  is  minimal,  with  no 
major  self-supplied  or  municipally-supplied  industries  except  for 
feedlots  having  private  wells.  About  2,500  acres  of  agricultural 
croplands  were  irrigated  in  1Q73. 

12.  All  municipal  water  supply  and  distribution  systems  are  owned 
and  operated  by  respective  city  or  village  governments.  Of  the 
cities  for  which  water-rate  pricing  data  were  available,  only  one 
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(Weeping  Water)  had  a flat  rate  schedule  while  all  other  munici- 
palities had  a declining  unit-price  billing  with  tiie  lowest  rate 
being  in  a range  of  20  cents  to  5^  cents  per  1,000  gallons. 

13.  The  Plattsmouth  and  Nehawka  municipal  systems  are  the  only 
water  supplies  in  the  county  which  furnish  water  treatment  or  dis- 
infection. Iron  and  manganese  removal,  softening,  and  disinfec- 
tion are  provided  at  Plattsmouth  and  Nehawka  water  treatment  plants. 
No  water  treatment  is  provided  by  the  other  municipalities  prior 
to  distribution.  The  untreated  raw  water  supplies  characteristi- 
cally have  high  dissolved  solids,  iron,  or  manganese  concentrations. 
The  standard  of  quality  is  somewhat  higher  along  the  Platte  and 
Missouri  Rivers  than  in  the  rest  of  the  county.  Water  supplied  to 
the  residents  of  Eagle,  Alva,  Mur..ock,  Elmwood,  Weeping  Water, 

Avoca,  pouisville,  Nehawka,  Plattsmouth,  and  Murray  exceeds  one 
or  more  of  the  suggested  USPliS  Drinking  Water  Standards  for  iron 
manganese,  and  total  dissolved  solids.  Adequate  sources  of  poten- 
tially fair  quality  ground  water  exist  along  the  Platte  and  Missouri 
Rivers.  The  availability  and  quality  of  ground  water  diminishes 
in  the  rest  of  the  county.  Seasonal  water  shortages  are  prevalent 
emd  in  some  instances  local  farmers  must  haul  water  from  nearby 
communities  to  meet  their  demands. 

lU.  A comprehensive  plem  for  developing  and  implementing  rural 
water  districts  is  currently  being  prepared  by  Bartlett  and  West, 
Consulting  Engineers,  of  Topeka,  Kansas.  The  Plan  involves  the 
development  of  three  lairal  water  districts.  Rural  Water  District 
No.  1 (RWD  l)  is  in  the  construction  stage  and  will  serve  the  vil- 
lage of  Murray  and  rural  residents  in  the  eastern  sector  of  the 
county.  This  district  will  purchase  water  from  the  Plattsmouth 
Municipal  System.  A proposed  district  (RWD  2)  in  the  southwestern 


cortion  of  the  county  vould  serve  rural  users  with  bulk  purchases 
of  water  from  Otoe  County  HWD  3.  An  expansion  of  Otoe  County  RVD 
3 will  serve  the  villages  of  Avoca  and  Manley,  in  addition  to  serv- 
ing rural  residents  of  central  Cass  County  wnen  completed.  Otoe 
County  RWD  3 will  use  a ground-water  supply  southeast  of  Burr, 
Nebraska  in  the  Nemaha  Valley  ns  its  water  supply  source.  The 
Plattsmouth  system  currently  employs  a ground-water  supply.  Force 
main  and  storage  improvements  have  recently  been  constructed  at 
Plattsmouth,  Nebraska.  Municipalities  not  supplied  from  ruraLI 
water  districts  will  be  required  to  expand  their  distribution  sys- 
tems and  provide  treatment  as  dictated  by  future  demands. 


DOUGLAS  COUNTY 


15.  Douglas  County,  Nebraska  has  one  metropolitan  city  (Omaha), 
tp-oe  second-class  cities,  and  two  villages.  Omaha  and  Ralston 
are  served  by  the  Omaha  Metropolitan  Utilities  District.  The 
other  communities  are  served  by  municipal  systems  with  well  sup- 
plies. Rural  residences  not  in  the  metro  area  are  served  by  pri- 
vate water  supplies,  primarily  wells. 

16.  The  greater  portion  of  the  total  seven-county  industrial 
water  use  is  concentrated  in  Omaha  and  supplied  by  MUD.  Major 
self-supplied  industrial  users  in  the  county  include  two  electric 
power  generation  facilities  using  Missouri  River  water  for  cooling 
purposes,  a manufacturing  plant  using  a private  well  supply,  and 
feed  lots  utilising  private  wells  or  impoundments.  About  9,800 
acres  of  agricultural  croplands  in  the  county  are  irrigated. 

Nearly  all  of  the  irrigated  land  lies  between  the  Platte  and 
Elkhorn  Rivers  in  western  Douglas  County  with  more  than  00  percent 
of  the  irrigation  water  being  supplied  by  wells. 


17.  The  MUD  system,  which  is  summarized  in  a separate  section, 
furnishes  over  9U  percent  of  the  municipal  water  used  in  the  coun- 
ty. All  other  municipal  water  supply  systems  are  owned  and  oper- 
ated by  their  respective  city  or  village  f'overnraents . Ralston 
owns  its  system,  but  water  is  purchased  from  and  the  system  is 
managed  by  MUD.  Boys  Town  and  Carter  Lake  are  served  by  MUD.  Of 
the  communities  for  which  water-rate  priciat  information  was  avail- 
able, all  had  declining  unit  pricinr  with  increasing  water  consump- 
tion. The  lowest  rate  was  in  a range  of  00  cents  to  30  cents  per 
1,000  gallons. 

18.  Bennington,  Valley,  and  Waterloo  pump  raw  well  water,  which 
exceeds  one  or  more  of  the  UCPRS  recommended  limits  for  iron,  man- 
ganese, and  total  dissolved  solids,  directly  to  their  distribution 
systems  without  prior  treatment  or  disinfection.  Elkhorn  also 
does  not  provide  treatment  or  disinfection  to  its  water.  MUD  pro- 
vides extensive  treatment  and  disinfection  of  raw  water  frcm  the 
Platte  River  well  field  south  of  Omaha  and  from  the  Missouri  River 
north  of  Omaha  before  distribution  to  the  metropolitan  Omaha  area. 

19.  Based  upon  existing  data  the  small  municipal  systems  do  not 
possess  standby  pumping  or  power  capabilities. 

20.  The  consulting  firm  of  Kirkham,  Michael  and  Associates  of 
Omaha  has  recommended  the  construction  of  an  elevated  storage  tank, 
distribution  system  extensions,  and  a new  well  at  Bennington. 


SARPY  COUNTY 


21.  Sarpy  County,  Nebraska  has  one  first-class  city  (Bellevue), 
six  second-class  cities,  one  village,  and  eight  unincorporated 
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communities.  La  Vista  and  Capehart  are  supplied  with  water  from 
the  Omaha  Metropolitsin  Utilities  District  (MUD).  The  other  incor- 
porated communities  are  served  by  municipal  water  systems  with 
well  supply  sources.  Papillion  and  Bellevue  purchase  additional 
water  from  MIC  to  meet  peak  demands.  The  unincorporated  communi- 
ties of  Fort  Crook,  LaPlatte,  Meadow,  Portal,  and  Richfield,  and 
the  rural  residents  are  primarily  served  from  private  well  supplies. 

22.  Major  self-supplied  industrial  users  in  the  county  include 
one  electric  power  ^?enerating  facility  usinK  Missouri  River  water 
for  cooling,  a chemical  manufacturing  plant  with  a well  supply, 
and  feedlots  using  private  wells  or  impoundments.  Municipally 
supplied  industry  is  concentrated  in  the  northeastern  portion  of 
the  county,  and  is  provided  with  water  from  the  MUD  and  Bellevue 
systems . 

23.  The  MUD  system,  which  is  summarized  in  a separate  section, 
supplies  approximately  70  percent  of  the  county's  municipal  water 
demand.  The  remainder  of  this  demand  is  provided  by  municipally 
owned  and  operated  supply  systems.  Of  the  municipal  supply  systems 
from  which  water-rate  pricing  information  wsuj  available,  all  had 
declining  unit  price  schedules  for  increased  consumption.  The 
lowest  rate  was  in  a range  of  1*5  cents  to  50  cents  per  1,000  gal- 
lons. 

2U,  Gretna  and  Springfield  do  not  provide  water  treatment  or 
disinfection  prior  to  distribution.  Bellevue  and  Offutt  provide 
iron  and  manganese  removal,  softening,  disinfection,  and  fluorida- 
tion. MUD  provides  extensive  treatment  and  disinfection  of  raw 
water  from  the  Missouri  River  and  from  Platte  River  well  fields. 
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The  water  supplied  at  Springfield  exceeds  USPHS  Standards  for 
iron  and  manganese  and  the  water  supplied  at  Papilllon  exceeds 
the  iron  standard. 

25.  Available  information  indicates  that  none  of  the  municipal 
systems  now  owned  or  operateu  by  MUD  have  standby  pumping  or  power 
capabilities . 

26.  Future  plans  designed  to  meet  the  county's  growing  water 
demands  involve  extensions  of  t-iUD  service  into  urbanized  areas 
in  north  Sarny  County  and  the  continued  improvement  of  the  muni- 
cipal systems  in  Gretna  and  Springfield. 


WASHINGTON  COUNTY 


27.  Washington  County,  Nebraska  has  one  first-class  city  (Blair), 
four  villages  and  one  unincorporated  community.  All  of  the  incor- 
porated areas  are  served  by  municipal  water  systems  employing  well 
supplies.  The  unincorporated  community  of  Washington  and  the  rural 
population  are  served  from  private  well  supplies. 

23.  The  Fort  Calhoun  power  plant  and  cattle  feeding  operations 
are  the  major  industrial  users  in  the  county.  The  power  plant  is 
supplied  from  the  Missouri  River  and  the  feedlots  utilize  wells 
or  impoundments  for  their  demands.  Approximately  3,900  agricultur- 
al acres  were  irrigated  in  1PT3. 

20,  All  municipal  water  supply  a:  ' distribution  systems  are  own- 
ed and  operated  by  respective  city  or  village  governments.  Of  the 
cities  for  which  water-rate  pricing  data  were  available,  Kennard 


and  Herman  have  flat  rate  schedules  while  all  other  municipalities 
had  a declining  unit  price  hilUnK  with  the  lowest  rate  beinp  in 
a ranpe  of  13  cents  to  30  cents  per  1,000  gallons. 

30.  Arlington,  Blair,  and  Fort  Calhoun  provide  iron  and  meui/zan- 
ese  removal;  and  disinfection  of  their  raw  water  supplies.  In 
addition,  the  Blair  treatment  plant  also  provides  softening  and 
Herman  chlorinates  its  raw  wjiter  before  distribution.  Kennard  and 
Washington  do  not  have  disinfection  or  treatment  capabilities. 

The  untreated  raw  water  supplies  ciiaracteri stically  have  high  con- 
centrations of  iron,  manganese,  find  dissolved  solids.  Water  sup- 
plied to  the  residents  at  Kennard  exceeds  USPliS  recommended  limits 
for  iron,  manganese,  and  is  high  in  total,  hardness.  Adequate 
sources  of  potentially  fair  quality  ground  water  exist  along  the 
Missouri  and  Elkhorn  Rivers.  The  availability  and  quality  of 
ground  water  diminishes  in  the  rest  of  the  county. 

31.  In  the  Washington  County  Comprehensive  Water  and  Sewer  Study 
Kirkhaia,  Michael,  and  Associates  proposed  that  future  county  water 
needs  be  met  through  the  formation  of  ei  (?ht  rural  water  districts. 
Supplying  portions  of  Washington  County,  particularly  the  Fort 
Calhoun  area,  lYom  the  MIH'  system  is  currently  being  studied  under 
the  auspices  of  the  Papio  Flatural  Resources  district. 


METROPOLITAN  UTILITIES  DISTRICT 

3il.  The  Jmaha  Metropolitan  Utilities  District  supplies  by  far 
the  largest  area,  the  largest  number  of  users,  and  the  greatest 
quemtity  of  water  of  any  municipal  system  in  the  study  area. 

In  addition  to  serving  'imaha  and  the  communities  of  Irvington, 
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Ralston,  Millard,  LaVista,  and  Capehart,  MUD  supplies  part  of 
the  water  needs  of  Bellevue  and  Papillion. 

33.  The  existing  water  system  has  a supply  and  treatment  capa- 
city of  POO  million  gallons  per  day.  MUD  obtains  its  water  from 
two  supply  sources.  The  existing  Florence  Treatment  Plant  was 
originally  placed  in  operation  in  l3P0,  was  expanded  in  1923,  and 
expanded  further  and  modernised  in  the  raid-fifties.  Water  is  ob- 
tained from  the  Missouri  River  and  is  softened  and  disinfected 
prior  to  discharge  to  the  water  supply  system.  The  Platte  River 
Plant  was  placed  in  operation  in  lp68.  Thirty-seven  shallow  wells 
having  an  average  depth  of  5/  feet  provide  raw  water  at  the  Platte 
River  Plant.  This  water  is  treated  for  iron  and  manganese  removal, 
softened,  and  disinfected  at  the  treatment  plant. 


HARRISON  COUNTY 

3I4.  Harrison  County,  Iowa  has  four  second-class  cities,  six  vil- 
lages, and  six  unincorporated  communities.  All  of  the  it.corpora- 
ted  areas  are  served  by  municipal  water  systems  employing  well 
supplies.  The  unincorporated  communities  and  rural  population  are 
served  by  private  well  supplies. 

35.  Industrial  water  usage  in  the  county  is  minimal  with  no 
major  self-supplied  or  municipally  supplied  industries,  except 
for  feedlots  having  private  well  supplies.  About  ll4,l<00  acres 
were  irrigated  in  1973. 

36.  All  municipal  water  supply  and  distribution  systems  are 
owned  and  operated  by  their  respective  city  or  village  governments. 
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Of  the  cities  for  which  water-rate  pricing  Information  was  avail- 
able, all  had  a declinin»:  unit  price  billing’,  with  the  lowest  rate 
belnR  in  a ran^^e  of  10  cents  to  35?  cents  per  1,000  callons. 

37.  All  of  the  municipal  systems  in  the  county,  except  those  in 
Dunlap  and  Woodbine,  have  water  treatment  and  disinfection  facili- 
ties. Of  the  systems  which  provide  treatment,  all  but  one  provide 
iron  and  manj-^anese  removal  and  two  provide  softening.  Dunlap  pro- 
vides only  water  stabilization  and  Woodbine  provides  only  disin- 
fection. Plsyah  pumps  water  directly  into  the  distribution  system 
without  prior  treatment  or  disinfection,  llie  untreated  raw  water 
supplies  characteristically  have  high  total  dissolved  solids,  iron 
and/or  manganese  concentrations.  A few  raw  water  supplies  have 
excessive  sulfate  concentrations.  With  the  exception  of  Pisgah, 
all  the  municipally  treated  water  supplies  exceed  one  or  more  of 
the  suggested  USPHS  Drinking  Water  Standards  for  iron,  manganese, 
total  dissolved  solids,  and  sulfates.  Adequate  supplies  of  fair 
quality  ground  water  exist  along  the  Boyer  and  Missouri  Rivers. 

The  availability  of  ground  water  diminishes  in  the  rest  of  the 
county. 

3fl.  A plan  exists  for  serving  all  rural  and  municipal  residents 
of  Harrison  County  from  six  rural  water  districts,  tach  district 
would  be  interconnected  with  the  other  districts  and  treatment 
facilities  and  well  supplies  would  he  located  near  the  ten  incor- 
porated towns.  Implementation  of  this  plan  would  provide  essen- 
tially all  residents  of  the  county  with  a good  quality  water 
supply . 

39.  There  are  currently  no  known  pumping  facilities  with  stand- 
by pumping  or  power  capabilities. 
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1*0.  Recommended  improvements  for  the  Missouri  Valley  municipal 
system  listed  in  a 1968  HenninRson,  Durham,  and  Richardson  report 
consisted  of  distribution  system  im.provements , addition  of  an 
elevated  storage  tank,  and  improvement  of  the  water  treatment 
plant.  The  firm  of  Rieke,  Carrol,  Muller  Associates  has  been  re- 
cently retained  to  prepare  an  engineering  study  of  Missouri  Valley's 
water  supply  system. 


MILLS  COUNTY 


1*1.  There  are  eight  incorporated  municipalities  in  Mills  County 
representing  approximately  70  percent  of  the  county's  11,800  resi- 
dents. Seven  of  these  communities  have  public  water  facilities. 
Pacific  Junction,  population  560,  is  not  on  a public  system. 

1*2.  The  city  of  Glenwood  obtain.*;  a portion  of  its  water  from  Keg 
Creek.  All  other  communities  and  rural  areas  utilize  ground  water 
with  pumping  capacities  ranging  from  1*0  gnm  to  100  gpm.  Irrigation 
wells  in  the  alluvial  aquifer  along  the  Missouri  River's  plain  are 
capable  of  producing  up  to  1,S00  gallons  per  minute. 

1*1.  Three  of  the  county's  six  municipal  water  systems  are  sup- 
plied totally  from  wells  and  provide  no  treatment.  The  town  of 
Tabor  provides  only  disinfection.  Three  communities  provide  iron 
and  manganese  removal  and  disinfection.  Glenwood's  Pacific 
Junction  well  field  provides  softening,  iron,  and  manganese  remov- 
al and  disinfection. 

1*1*.  The  cities  which  provided  water-pricing  information  all  have 
metered  sales  with  declining  block  rates.  The  high  quantity  rates 
range  from  PR  cents  to  50  cents  per  1,000  gallons. 
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1*5.  The  greatest  use  of  water  in  the  county  is  for  agriculture. 

A total  of  3,900  acres  of  cropland  are  irrigated.  It  is  estimated 
that  hogs  and  cattle  alone  consume  500,000  gallons  per  day  (gpd) 
in  Mills  County. 

U6.  There  are  two  major  industrial  water  users  in  the  county. 

The  Swift  Company  in  Glenwood  uses  over  600,000  gpd,  and  Henningson 
Foods  in  Malvern  uses  about  50,000  gpd  from  the  municipal  system. 
Henningson  Foods  also  has  a private  supply  well  of  about  U0,000 
gpd.  There  is  only  one  major  commercial  water  user  in  the  county; 
the  State  School  in  Glenwood  uses  approximately  100,000  gallons 
per  day. 

1*7.  A water  system  plan  was  prepared  for  Mills  County  in  1970 
by  Anderson  Engineering  Company.  The  basic  features  of  this  plan, 
which  divided  the  county  into  three  water  service  areas,  are:  (1) 
greater  use  of  ground  water  sources  through  the  construction  of 
new  wells;  (2)  placement  of  additional  storage  facilities;  and  (3) 
interconnection  of  municipal  water  systems  with  8-inch  mains. 

1*8.  A 1971  report  by  Kirkham,  Michael  Sc  Associates  on  the 
Glenwood  water  system  recommended  immediate  construction  of  addi- 
tional water  storage  and  pumping  facilities.  Future  improvement 
recommendations  include  abandonment  of  the  surface  water  supply 
and  treatment  plant  and  expansion  of  the  Pacific  Junction  well 
field  capacity  and  treatment  to  5.5  mgd  by  1998. 

1*9.  Recommended  improvements  for  the  Malvern  system  listed  in 
a 1967  report  by  Kirkham,  MichaeJ  Associates  consisted  princi- 
pally of  expansion  euid  undating  of  the  existing  system. 


POTTAWATTAMIE  COUNTY 


50.  Pottawattamie  County,  Iowa  has  one  first-class  city  (Council 
Bluffs),  three  second-class  cities,  ten  villages,  and  seven  unin- 
corporated comiuunities . All  of  the  incorporated  areas,  except 
McClelland,  are  served  by  municipal  water  systems  employing  well 
supplies.  McClelland,  the  unincorporated  communities,  and  the 
rural  population  are  served  by  private  well  supplies.  The  Council 
Bluffs  system  will  be  summarized  in  a separate  section. 

51.  Industrial  water  useu^e  in  the  county  is  concentrated  in  the 
Council  Bluffs  area,  with  minimal  industrial  usa^^e  in  the  remain- 
der of  the  county.  There  are  three  major  self-supplied  industries 
located  near  Council  Bluffs,  with  the  remainder  of  the  major  in- 
dustries beint?  supplied  from  the  Council  Bluffs  water  system. 

About  3,900  acres  were  irrigated  in  1973.  The  remaining  irrigated 
acreage  is  concentrated  in  northwest  Pottawattamie  County  and  is 
irrigated  from  wells. 

52.  All  municipal  water  supply  distribution  systems  aj-e  owned 
and  operated  by  their  respective  city  or  village  governments.  Of 
the  cities  for  which  water-rate  pricing  information  was  available, 
all  had  declining  unit  pricing  with  increasing  water  consumption. 
The  lowest  unit  price  ranged  from  20  cents  per  1,000  gallons  at 
Treynor  to  70  cents  per  1,000  gallons  at  Macedonia. 

53.  Four  municipal  systems,  Hancock,  Macedonia,  Treynor,  and 
Underwood;  pump  water  directly  fro.m  well  supplies  to  their  distri- 
bution system  without  prior  treatment  or  disinfection.  Three  muni- 
cipal systems  Crescent,  Neoln,  and  Oakland,  provide  only 


disinfection,  and  four  systems,  Avoca,  Carson,  Minden,  and  Walnut, 
provide  both  treatment  and  disinfection.  Of  the  four  systems  pro- 
viding treatment,  all  provide  iron  and  manganese  removal  with 
Avoca  and  Minden  providing  additional  softening.  The  finished 
waters  from  all  four  municipal  treatment  facilities  are  character- 
istically hard.  Untreated  raw-water  supplies  within  the  county 
have  concentrations  of  total  solids,  iron,  and  manganese.  Well 
water  supplies  at  Crescent,  Hancock,  Macedonia,  Minden,  Neola, 
Oakland,  Treynor,  Underwood,  and  Walnut  exceed  one  or  more  of  the 
recommended  limits  for  total  dissolved  solids,  sulfates,  fluoride, 
iron,  and  manganese.  Adequate  supplies  of  fair  quality  ground 
water  exist  along  the  Missouri  Fiver.  A large  variance  in  water 
availability  and  quality  exists  in  the  remainder  of  the  county. 

5^.  A plan  exists  for  serving,  rural  and  municipal  residents  of 
Pottawattamie  County,  exclusive  of  the  Council  Bluffs  area,  from 
eight  rural  water  districts.  Each  rural  district  would  be  inter- 
connected with  the  other  districts.  District  water  supply  sources 
and  treatment  facilities  would  be  located  near  existing  towns  in 
each  district  and  would  supply  both  municipal  and  rural  residents 
in  the  district.  Implementation  of  this  plan  would  sunply  rural 
residents  of  the  county  with  a good  quality  water  supply  and  im- 
prove existing  municipal  systems. 

55.  There  are  currently  no  known  p>imping  facilities  with  standby 
pumping  or  power  capabilities. 

56.  Recommended  improvements  for  the  Avoca  municipal  system  as 
listed  in  a 1971  Kirkham,  Michael  A Associates'  study  and  report, 
consisted  mainly  of  distribution  syst€?m  improvements  and  the  addi- 
tion of  another  elevated  storage  facility. 
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COUNCIL  BLUFFS 


57.  All  of  the  Council  Bluffs'  municipal  water  supply  is  treated 
by  the  Narrows  Station  Treatment  Plant  which  has  a capacity  of 

IT  mgd.  Raw  water  supply  is  primarily  from  the  Missouri  River 
with  some  supplemental  well  water  used  during  the  winter  months 
to  raise  the  water  temperature  to  lessen  icing  problems.  The 
treatment  plant  provides  clarification,  softening,  filtration,  and 
chlorination  of  the  raw  water. 

58.  Council  Bluffs'  1972  Water  Distribution  System  Master  Plein 
basically  recommends  expansion  of  treatment,  distribution,  and 
storage  facilities  to  accommodate  increasing  water  demands  and 
growth  of  the  service  area. 

59.  Probable  supply  source  is  the  Missouri  River  at  the  existing 
Narrows  Station  site. 


Water  Supply  Problems  and  Needs 


PRESENT 

60.  The  1962  United  States  Public  Health  Service  (USPHS)  recom- 
mended Drinking  Water  Standards  are  generally  accepted  as 
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Kuidellnea  for  Eunicipal  witer  quality.  These  standards  were  used 
in  this  study  as  a basis  for  coraparine  the  quality  of  water  sup- 
plies to  residents  of  the  study  area.  Some  of  the  recommended 
standards  are  related  to  public  health  whereas  many  are  aesthetic 
in  nature.  Most  camnmnities  that  exceed  the  USPHS  recommendations 
exceed  standards  that  are  not  related  to  health.  Table  h-2  Indi- 
cates the  USPHS  recommended  maximum  concentrations  of  constituents 
and  their  siji'nf icance.  Limits  on  the  constituents  shown  are  rec- 
ommended USPHS  standards  and  are  not  mandatory. 

61.  The  197^  Safe  Drinking  Water  Act  contains  provisions  for  the 
establishment  and  enforcement  of  municipal  drinkin;^  water  quality 
standards.  Interim  Primary  Standards  were  issued  on  1^  March  1975. 
The  Act  adopted  the  USPHS  recommendations  related  to  public  health. 
Final  provisions  in  the  Safe  Drinkin/’  Water  Act  are  still  being 
determined.  It  is  important  to  note  that  the  Act  did  not  include 
the  USPHS  recommendation  for  iron,  manganese,  total  dissolved 
solids,  or  sulfates  but  did  establish  requirements  for  nitrates, 
florldes,  bacteria,  and  a host  of  other  chemicals  which  are  not 
now  normally  monitored  in  water  supplies. 

62.  Figure  B-2  compares  the  quality  of  water  supplied  to  each 
municipality  in  the  study  area  with  five  USPHS  reconunended  stand- 
ards, a non-standard  hardness  criteria,  and  the  nitrate  and 
flouride  Interim  Standards  of  the  Safe  Drinking  Water  Act.  The 
map  was  constructed  from  other  data  sources  including  question- 
naires returned  by  some  communities. 

6?.  The  available  data  Indicate  that  ^<2  communities  have  water 
that  exceeds  one  or  more  of  the  USPHS  recommendati ons . In  addition. 
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one  connnunlty  has  excessive  nitrates  and  three  communities  have 
wells  with  excessive  flourides  based  on  the  Safe  Drinking  Water 
Act  Interim  Standards. 

6U.  In  addition  to  quality,  the  supply  adequacy,  amount  of  stor- 
age, and  disinfection  capabilities  were  assessed  for  each  community. 
Supply  adequacy  was  determined  by  comparing  the  well  capacity  with 
the  1973  maximum  day  demand  for  each  community.  Adequate  storage 
was  based  on  whether  or  not  a community  had  an  average  day's  water 
demand  stored  in  case  of  fire  or  pump  and  well  breakdown.  The 
capability  of  municipal  systems  to  provide  disinfection  as  a safe- 
guard against  health  hazards  was  also  examined. 

65.  Table  B-3  shows  the  result  of  the  above  assessments  for  each 
community  in  the  study  area. 

66.  The  majority  of  the  municipal  systems  will  need  comprehensive 
management  and  plemnlng  in  order  to  rectify  present  deficiencies 
and  to  provide  reliable  service  in  the  future.  Table  B-3  indicates 
cities  having  or  currently  formulating  some  type  of  water  supply 
plan.  The  systems  exhibiting  some  type  of  reliableness  and  a 

lack  of  pieinning  are  potential  problem  areas. 

6T.  The  MUD  and  Council  Bluffs  systems  provide  reliable  service 
to  the  metro  area  through  efficient  operation  and  maintenance  of 
their  systems.  Both  systems  have  formulated  Master  Plans  to  govern 
future  expansions  which  will  be  required  to  meet  the  growing  water 
requirements  in  Metropolitan  Omaha  and  Council  Bluffs. 
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Table  B-3  (Cont'd) 

MUMICIPAL  WATER  SUPPLY  RELIABILITY  ASSESSMEMT 


COUNTY 

HARRISON 


MILLS 


POTTAWATTAMIE 


CITY  • 

DUNLAP 
LITHE  SIOUX 
LOGAN 
MAGNOLIA 
MISSOURI  VALLEY 
KOOALE 
MOND.AMIN 
PERSIA 
PI  SCAN 
WOODS  I HE 

EMERSON 
GLENWOOO 
HASTINGS 
HENDERSON 
MALVERN 
SILVER  CITY 
TABOR 


AVOCA 

CARSON  X 

CRESCENT  X 

HANCOCX 
MACEDONIA 
HINOEN 
NECU 
OAKLAND 
TREYNCR 
UNDERWOOD 
_KALNUT 

N/A  NOT  AVAILABLE 
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NO  DISINFECTION 


FUTURE 


INTfJNAL  TO  TUK  STUDY  AREA 

68.  Present  and  future  vater  demands  are  compared  in  figure  B-3. 
Per  capita  water  use  is  expected  to  increase  37  percent  by  20?0. 
This  increase,  coupled  with  population  projections,  results  in  a 
2020  water  usage  equal  to  2.5  times  the  1973  usage. 


69.  This  increase  will  create  additional  demands  on  the  resources 
of  the  region  and  the  use  of  chemicals  and  energy.  Rising  costs 
of  labor  materials,  energy,  and  chemicals  indicate  that  the  costs 
of  water  will  increase  along  with  the  costs  of  all  other  public 
utilities.  Eighty  percent  of  the  water  that  is  used  ends  up  at 
the  sewage  treatment  plant  for  treatment  before  discharge  to  the 
river.  Rising  costs  in  conjunction  with  stricter  pollution  con- 
trol standards  will  cause  sewage  treatment  costs  to  rise  in  the 
future. 

DAIUV  USAGE  (mg) 

30  100  130  200 

1973 
1995 
2020 


1973 

1995 

2020 


1973 

1995 

2020 


1973 

1995 

2020 


Figure  B-3 

PRESENT  AND  FUTURE  WATER  DEMANDS 


B-23 


w 


TO.  For  the  study  area  water  availability  will  not  be  a problem. 
Uses  of  water  outside  the  study  area  and  the  location  of  water 
supply  sources  within  the  study  area  are  the  primary  water  supply 
problems . 

KXTERNAI.  TO  THE  STUDY  ABKA 

Ti.  Water  resource  development  outside  the  study  area,  in  the 
Platte  and  Vissouri  River  hasins,  will  have  an  impact  on  water 
supply  pla  nin«  in  tfje  Omaha-Counci  1 Bluffs  ewea. 

72.  As  ihnaha  exf  finds  westward,  the  desirability  for  additional 
well  field  development  in  tiie  Platte  River  Valley  has  increased. 

Use  of  this  resource  instead  of  ailditional  supplies  from  the 
Missouri  River  would  save  MUD  customers  about  $100,000  to  $1,000,000 
annually  in  energy  and  chemical  costs  by  10'^''.  Further  use  of 
the  Platte  River  ground  and  surface  waters  is  desired  by  the  city 
of  Lincoln,  by  irrigation  interests,  and  for  fish  and  wildlife 
maintenance. 

7R.  A study  entitled,  "The  Platte  River  Level  'B'  Study",  is 
currently  being  conducted  to  determine  the  effect  of  future  up- 
stream withdrawals  on  the  Platte  River  flows.  Preliminary  results 
of  the  study  predict  zero  flow  in  the  downstream  reach  of  the 
Platte  River  during  R of  u consecutive  months  by  2020  in  dry  years 
under  nuiximum  irrigation  development. 

7l.  Ground  waters  fed  by  direct  recharge  from  the  Platte  River 
are  already  tapped  by  major  well  fields  supplying  the  cities  of 
Omaha  and  Lincoln.  Development  of  a second  veil  field  as  contem- 
plated by  the  Metropolitan  Utilities  District,  expansion  of 
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Lincoln' B withdrawal  to  meet  future  needs,  increasing  irrigation 
usage,  and  concern  for  fish  life  will  result  in  competition  for  a 
limited  amount  of  water. 

TS.  Priority  of  claims  to  use  of  Platte  River  Valley  water  re- 
sources or  streamflow  reirulation  or  augmentation  must  be  considered 
to  resolve  this  competition.  Planning  at  the  State  level  must  be 
accomplished  in  the  immediate  future  to  determine  legal  claim  to 
water  by  Platte  River  basin  entities  and  to  ascertain  the  feasi- 
bility of  streamflow  maintenance  by  water  control  structures  or 
interbasin  transfer. 

T6.  Upstream  withdrawals  for  irrigation  and  possibly  for  develop- 
ment of  coal  deposits  could  diminish  Missouri  River  flows,  although 
not  enough  to  affect  the  quantity  required  for  area  users  accord- 
ing to  present  predictions,  ""he  annual  flow  of  the  Missouri  River 
could  be  reduced  by  as  much  as  SO  percent  by  2020  if  many  of  the 
planned  irrigation  and  energy-related  projects  are  implemented. 

77.  The  level  of  quality  would  also  be  reduced.  For  instance, 
total  dissolved  solids  (salt  content)  would  rise  from  )i70  mg/1 
(miligrams  per  liter)  to  790  mg/1  if  the  flow  is  depleted  by  SO 
percent.  It  is  generally  agreed  by  water  q\iality  experts  that 
the  salt  concentration  of  rood  palatable  water  and  good  irrigation 
water  should  not  exceed  SOO  mg/1  out  that  significant  adverse  ef- 
fects do  not  occur  until  concentrations  exceed  1,000  mg/1.  Total 
dissolved  solids  (TDS)  are  extremely  difficult  to  remove  from 
water. 


78.  Irrigation  return  flow  problems  could  become  significant  in 
both  the  Platte  River  and  Missouri  River  Basins.  Part  of  the 
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water  withdrawn  dissipates  via  evapotranspiration  while  the  remain- 
der of  the  flow  is  returned  carryinp  essentially  all  of  the  dis- 
solved solids  contained  in  the  total  flow  withdrawn.  Excess  flow 
and  leaching  are  necessary  in  irrigation  to  prevent  salt  build-up 
in  soils  to  a point  where  crops  are  adversely  affected.  Washout 
of  artifically  applied  or  naturally  occurring  chemicals  in  the  soil 
and  use  of  groundTOters  high  in  dissolved  solids  are  also  factors 
affecting  stream  quality  through  irrigation  return  flow. 

79.  Increases  in  magnesium  and  calcium  salts  (hardness)  from 
irrigation  return  flows  will  increase  treatment  costs  to  maintain 
a desirable  potable  water  quality.  Continued  surveillance  of 
other  potentially  harmful  constituents  will  be  required  to  insure 
public  health.  A tremendous  treatment  cost  will  be  incurred 
should  TDS  reduction  become  necessary.  No  TDS  limit  for  drinking 
water  is  made  by  the  proposed  Interim  Primary  Drinking  Water 
Standards. 

80.  Careful  planning  and  management  of  the  Missouri  River  re- 
sources, coordinated  through  the  Missouri  River  Basin  Commission 
will  be  necessary  to  avert  future  problems. 
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SECTION  C 

WATER  SUPPLY  PLANNING  GOALS 


SECTION  C 


WATER  SUPPLY  PLANNING  GOALS 


1.  The  puipose  of  the  water  supply  study  is  to  provide  a plan, 
or  set  of  plans,  which  can  be  used  by  planners  and  government 
officials  in  the  urban  study  area  as  they  work  to  solve  water 
supply  problems  durlnR  the  next  50  years.  Goals  of  the  study  are 
to: 

• Develop  plans  which  provide  a reliable  water  supply  to  the 
majority  of  the  seven-county  residents  that  meets  USPHS  and 
197^  Safe  Drinking  Water  Act  standards; 

• Develop  plans  which  provide  for  future  residential,  indus- 
trial, and  commercial  water  demands  through  the  year  ?020; 

• Determine  measures  to  minimise  potential  conflicts  over 
water  resource  use  and  environmental  protection; 

• Determine  measures  to  reduce  water  consumption; 
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Evaluate  economic,  social,  and  environmental  impacts  of  the 
plana ; 


• Determine  institutional  arrangements  required  to  implement 
the  plans;  and 

• Integrate  water  supply  planning  with  comprehensive  water 
and  related  land  resource  management. 
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WATER  SUPPLY  PLANNING  CRITERIA 


WATER  SUPPLY  PLAHNIIG  CRITERIA 
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SECTION  D 


WATER  SUPPLY  PLANNING  CRITERIA 


Population  and 


Land  Use 


1.  The  1970  population  of  the  seven-county  study  Eirea  was 
approximately  600,000.  The  future  growth  of  the  area  is  not 
entirely  predictable,  but  future  population  (growth  projections 
are  necessary  for  water  supply  planning.  By  IO95  the  population 
of  the  study  su*ea  is  predicted  to  be  over  900,000;  by  2000,  it  is 
projected  to  be  over  1,100,000. 

?.  The  distribution  of  this  population  throughout  the  study 
area  is  important  in  water  supply  planning.  In  order  to  develop 
plans  for  water  supply,  an  expected  growth  pattern  is  usually 
developed.  In  the  case  of  the  Omaha.  Nebraska  - Council  Bluffs, 
Iowa  urban  area,  no  general  consensus  could  be  arrived  at  for  a 
future  growth  pattern.  In  their  analysis  of  the  growth,  the 
Corps  of  Engineers  has  examined  innut  from  various  other  planning 
agencies  in  the  study  area  and  used  not  one  but  four  alternative 
growth  patterns  for  future  urban  growth  in  the  metropolitan  area. 


3.  A set  of  four  possible  patterns  of  urban  growth  exist  for 
the  area  (Concept  A,  B,  C,  and  D).  Concept  A assumes  a continua- 
tion of  present  land  use  and  represents  low  density  urban  sprawl. 
Concept  B involves  a hip;her  density  growth  consisting  of  controlled 
growth  for  urban  Omaha  with  separate,  self-sustaining  satellite 
cities  separated  from  urban  Omaha  by  open  space.  Concept  C also 
envisions  a high  density  pattern  for  Omaha,  but  with  expanding 
boundaries  rather  than  separate  satellite  cities.  Concept  D 
assumes  low  density  development,  as  in  Concept  A,  but  presumes 
the  development  will  occur  as  a secondary  effect  of  the  existing 
transportation  routes. 

1*.  Figure  D-1  illustrates  the  four  growth  concepts.  A more 
detailed  discussion  of  the  growth  concepts  is  contained  in  the 
Alternative  Futures  Plan  Formulation  Annex.  Alternative  Futures 
permit  determination  of  water  resource  system  sensitivity  to 
changing  growth  policies,  permit  an  Einalysis  of  the  role  of 
water  resource  systems  in  shaping  urban  growth,  provide  an  effec- 
tive tool  for  citizen  communication  concerning  water  and  related 
land  resource  management,  provide  opportunities  for  multiple- 
objective  plsinnlng,  and  allow  the  Corps  of  Engineers  to  assume 
a non-advocacy  position  with  regard  to  land  use. 

5.  Table  D-1  contains  existing  and  future  population  projections 
by  county  for  four  growth  concepts.  The  1995  projections  for  the 
three  county  SMSA  (Douglas,  Sarpy,  and  Pottawattamie  Counties) 
were  adopted  by  the  Metropolitan  Area  Planning  Agency  Council  of 
Elected  Officials  for  use  in  their  1995  transportation  study. 

The  SMSA  projection  resembles  OBERS  Series  ''C"  as  modified  locally. 
Projections  for  the  other  counties  wore  obtained  from  State  or 
local  projections  with  the  excention  of  Growth  Concept  B where 
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urban  population  growth  was  dispersed  to  rural  communities.  The 
year  2020  projections  were  based  on  analysis  of  13  different  pop- 
ulation projections.  The  selected  2020  projections  approximate 
OBERS  Series  "C". 


Water  Quality  Criteria 


6.  The  19(^2  IJSPHS  recommended  drinking-water  standards  were 
used  as  a basis  for  the  quality  of  water  to  be  supplied  to  citi- 
zens of  the  study  area.  The  197^  Safe  Drinking  Water  Act  contains 
provisions  for  the  extabli shment  and  enforcement  of  municipal 
drinking-water  quality  standards.  Interim  Primary  Standards  were 
issued  on  1I4  March  1975.  The  Primary  Standards  are  those  related 
to  public  health  and  are  similar  to  those  recommended  by  the  USPHS. 
Secondary  standards  are  to  be  issued  at  a later  date  for  non-health 
related  conditions.  Table  D-2  lists  the  USPHS  Standards  and  the 
Interim  Standeirds  of  the  Safe  Drinking  Water  Act.  Water  quality 
required  for  various  industries  and  agricultural  operations  was 
determined  during  the  study.  These  quality  requirements  are  con- 
tained in  the  Supporting  Technical  Reports  Appendix.  Basically  all 
raw  water  supplies  in  the  study  area  are  usable  for  domestic  water 
supplies  and  suitable  for  direct  use  for  livestock  watering, 
irrigation,  and  industrial  cooling.  Industrial  process  water 
requires  a quality  similar  to  that  required  for  domestic  consumption. 
Boiler  feed  waters  in  the  study  area  generally  require  at  least 
potable  water  quality  plus  additional  hardness  reduction. 
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Table  D-2 

Drinking  Water  Quality  Standards 

U.S.P.H.  1962  S.D.W.A.  197A 

Proposed 

Recommended  Mandatory  Interim 
Chemical  Substance  Limit  Limit  Standard 


Alkyl  Benzene  Sulfonate 

0.5 

ng/1 

Arsenic 

0.01 

mg/1 

0.05  mg/l 

0.05 

mg/l 

Barium 

1.0  mg/l 

1.0 

mg/l 

Cadiura 

0.1  mg/l 

0.01 

mg/l 

Carbon-Chloroform  Extract 

0.2 

rag/1 

Chloride 

250. 

mg/1 

Chromium  (hexavalent) 

0.05  mg/l 

0.05 

mg/l 

Color 

15. 

mg/1 

Copper 

1. 

mg/1 

Cyanide 

0.01 

mg/1 

0.2  mg/l 

0.2 

mg/l 

Fluoride 

(Annual  average  of  max. 

daily  air  temperatures 

of) 

50.0  - 53.7 

1.2 

mg/1 

2.h 

mg/l 

53.8  - 58.3 

1.2 

mg/1 

2.2 

mg/l 

58.1*  - 63.8 

1.0 

mg/l 

2.0 

mg/l 

63.9  - 70.6 

0.9 

mg /I 

1.8 

mg/l 

70.7  - 79.2 

0.8 

mg/l 

1.6 

mg/l 

79.3  - 90.5 

0.7 

mg/l 

l.L 

mg/l 

Iron 

0.3 

mg/l 

Lead 

0.05  mg/l 

0.05 

mg/l 

Manganese 

0.05 

mg/l 

Mercury 

0.002 

mg/l 

Nitrates 

145. 

mg/l 

10. 

mg/l 

Odor 

3 T.C. 

N. 

Phenols 

0.003 

mg/l 

Selenium 

0.01  mg/l 

0.01 

mg/l 

Silver 

0.05  mg/l 

0.05 

mg/l 

Sulfates 

250. 

mg/l 

Total  dissolved  solids 

500. 

mg/l 

Turbidity 

5. 

FTU 

1 

FTU 

Zinc 

5. 

mg/l 

* as  N equals  *41^.3  mg/1  as  NO^ 
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Table  D-2  (cont'd) 

Drink  inf'  Water  Quality  Standards 

U.S.P.H.  1962  Safe  Drinking  Water  Act 

Radiologic Recommended  Standard Proposed  Interim  Std. 


Alpha  Activity 


Gross 

Radiological  maximum 

Radium 

3 pc/1 

contaminant  levels 
will  be  established 
in  the  near  future 

Beta  Activity 
Gross 

1000  pc/1  in 

Strontium 

absence  of 
strontium 
10  pc/1 

Po>wtic1d»/He'rhlcide 

U.S.P.H.  Guidelines 

Safe  Drinking  Water  Act 
Proposed  Interim  Std. 

Chlorinated  Hydrocarbons 


Aldrin 

0.017 

rag/l 

* 

Chi  or  d an  e 

0.003 

mg/1 

0.003  mg/1 

DDT 

0.01*2 

mg/1 

Dieldrin 

0.017 

mg/1 

Endrin 

0.001 

mg/1 

0.0002  mg/1 

Hentachlor 

0.018 

mg/1 

0.0001  mg/1 

Heptachlor  Epoxide 

0.018 

mg/1 

0.0001  mg/1 

Lindane 

0.056 

mg/1 

0.004 

mg/1 

Methoxychlor 

0.035 

mg/1 

0.1 

mg/1 

Toxaphene 

0.005 

mg/1 

0.005 

mg/1 

Chlorophenoxy  Herbicides 

2,!t-D 

0.1 

mg/1 

0.1 

mg/1 

2,1»,5-TP 

0.1 

mg/1 

0.01 

mg/1 

2,!f,5-T 

0.1 

mg/1 

Organophosphate  and 

Carbamate  (total) 

(parathion) 

* To  be  established  in  the  near  future 
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Table  D-2  (cont'd) 

Proposed  Interim  Primary  Standards 
For  Microbiological  And  Organic  Contaminants 


Microbiological 


Standard 


Conforms  * 


or 


1 per  100  ml  (membrane  filter  technique) 

<10  percent  positive  per  month  (fermentation 

tube  method) 


Residual  Chlorine  * 


* Number  of  tests 
depends  on  popu- 
lation served. 


Substitute  for  75  percent  of  coliform  tests 
and  maintain  residual  of  0.2  mg/1  free 
chlorine. 

If  population  served  < U9OO,  can  use 
only  residual  chlorine  and  must  maintain  a 
residual  of  0.3  mg/1  free  chlorine 


Organic  Chemicals  Standard 

Total  Concentration  0.7  mg/1  as  determined  by  the  carbon 

chloroform  extract  method. 
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Water  Quantity  Criteria 


7.  Residential  and  municically  supplied  industrial  water  con- 
sumption projections  are  shown  for  1995  and  2020  in  table  D-3  based 
upon  Growth  Concept  A population  allocations.  F'uture  per  capita 
usages  are  derived  frctn  report  data,  municipal  water  supply  records, 
and  engineering  estimates, 

8.  Historically,  water  consumption  in  most  area  systems  has 
shown  a steady  rise  due  to  both  population  and  per  capita  usage 
increases.  Reports  on  area  systems  project  a continued  increase 
in  per  capita  consumption.  Usage  in  the  MUD  and  Council  Bluffs 
systems,  as  shown  in  respective  planning  reports,  is  expected  to 
increase  at  the  rate  of  one  gallon  per  capita  per  day  (gpcd)  per 
year,  A one  gpcd  per  year  increase  is  applied  from  1973  to  1995 
for  all  municipalities  except  where  specific  municipal  report  pre- 
dictions differ.  Municipalities  for  which  planning  reports  and 
water  use  records  are  not  available  are  assumed  to  have  rates 
increasing  from  100  gpcd  in  1973  to  122  gpcd  in  1995.  Per  capita 
consumption  is  assumed  to  remain  constant  from  1995  or  report  tar- 
get level,  whichever  is  higher,  to  2020;  except  in  Council  Bluffs 
where  the  one  gallon  per  year  increase  is  continued  to  2020. 

9.  Rural  and  non-muni ci pally  supplied  villages  are  assigned  a 
daily  consumption  rate  of  100  gallons  per  capita  in  both  1995  and 
2020,  up  from  60  gpcd  in  1973. 

10.  Increasing  per  capita  use  is  caused  by  an  increase  in  the 
standard  of  living  and  a predominance  of  "wet"  food-related 
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Industries  in  the  study  area.  The  provision  of  good  quality  water 
in  the  rural  areas  is  expected  to  cause  an  increase  in  use. 

11.  Because  of  quantity  and  quality  requirements,  some  industries 
find  it  more  feasible  to  develop  their  own  source  of  supply.  Self- 
supplied  industrial  users  tend  to  use  large  quantities  of  water. 
Future  growth  of  self-supplied  industry  as  a whole  is  very  unpre- 
dictable and  likely  will  not  grossly  eiffect  total  water  avail- 
ability in  the  study  area  with  the  exception  of  out-of-area  usage 
as  discussed  under  Section  B. 


Design  Criteria 

TREATMENT  FACILITIES 

12.  All  supply,  treatment,  and  sludge-handling  components  are 
sized  based  upon  maximum-day  water  demands  in  the  area  served. 
Plants  of  less  than  2 mgd  capacity  are  designed  to  meet  maximiim-day 
requirements  in  less  than  2U  hour  operation.  Plants  larger  than 
2 mgd  are  sized  to  provide  an  adequate  maximum-day  supply  in  Ph 
hours  of  operation. 

11.  Treatment  plants  using  a surface  water  source  are  to  have  an 
intake  structure,  screening,  and  low-lift  pumps.  Treatment  will 
consist  of  presedimentation  with  polyeletrolyte  treatment  and  pre- 
chlorination, sedimentation  and  softeninr  'isinr  lime,  soda  ash, 
and  alum,  and  ranid  sand  filtration.  Well  fields  for  snail 
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treatment  facilities  have  wells  sized  from  available  geologic  infor- 
mation including  size  of  existing  wells  in  the  area.  A sufficient 
number  of  wells  is  developed  to  supply  maximum  plant  capacity  with 
a minimum  of  one  well  out  of  service.  Ground  water  treatment  will 
consist  of  oxidation  of  iron  and  manganese,  lime  softening,  and 
rapid  sand  filtration. 

lU.  All  waste  sludges  and  filter  backwash  from  treatment  plants 
of  less  them  2 mgd  capacity  will  be  leigooned  with  lagoon  supernatant 
returned  to  the  head  of  the  treatment  plant.  Softening  and  iron 
and  manganese  sludges  from  large  treatement  facilities  will  be 
mechanically  dewatered  and  trucked  to  lemdfill  or  land  reclamation 
sites.  Filter  backweish  from  all  plants  and  presedimentation  sludges 
from  plants  having  a surface  water  source  are  lagooned.  All  de- 
watering waste  streeuns  and  supernatant  are  returned  to  the  start  of 
the  water  treatment  process. 


BOOSTER  PUMPING  STATIONS 


15-  Rural  and  major  metropolitan  booster  stations  are  sized  to 
pump  1.25  times  maximum-day  service  area  water  demand  with  a 
pressure  increase  of  up  to  80  psi,  normally  from  about  hO  psi  to 
100  psi. 

STORAGE  FACILITIES 

iC.  Rural  water  district  and  rural  community  storage  facilities 
are  sized  to  store  an  average  day's  water  requirement  for  the  area 
of  service.  'lYpe  of  storage  (elevated,  standpipe,  or  ground  level 
steel  or  concrete)  is  chosen  based  upon  type  of  existing  storage, 
size  required,  and  topography. 
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IT.  Storgu.:e  requlreinentg  to  provide  first-class  fire  protection 
determine  storac^e  facility  canacity  for  cities  with  a population 
exceeding  10,000. 

PIPELINES 

18.  Sunply  of  design,  for  year  2020,  maximum-day  demand  at  a 
velocity  of  less  than  3 fps  is  the  design  criterion  for  rural 
trsjismi ssion  and  major  distribution  pipelines.  From  existing 
reports  and  designs,  four  miles  of  minor  mains  and  service  lines 
for  each  mile  of  major  distribution  main  was  determined  as  a ratio 
to  be  used  for  costing  purposes. 

10.  For  the  metropolitan  area,  piping  networks  and  sizes  basically 
follow  the  .’iUD  and  Council  bluffs  Master  Plans.  They  are  adjusted 
based  upon  supply  and  growth  variations  of  the  four  growth  concepts. 
Pipelines  of  less  than  2h-inch  size  are  shown  only  when  they  serve 
as  a trsinsmission  main  to  some  area  or  city. 

20.  Expansion  and  improvement  of  rural  community  piping  networks 
and  distribution  pipelines  of  less  than  2U-inch  diameter  in  the 
metropolitan  area  are  not  addressed  specifically  in  this  report. 

For  purposes  of  economic  analysis,  a per  canita  cost  was  derived 
from  engineering  reports  to  cover  minor  distribution  mains,  service 
lines,  and  meters  in  metropolitan  areas  and  all  in-city  pipelines, 
meters,  and  booster  pumping  stations  in  rural  communities. 

21.  Interconnection  of  the  pipelines  between  water  supply  service 
areas  will  improve  the  reliability  of  the  water  supply  systems. 
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STAGING 


22.  Rural  water  districts  not  currently  in  final  planning  or 
implementation  stages  are  assumed  to  be  constructed  and  operational 
in  1985.  Initial  Installation  of  pipelines  need  to  be  capable  of 
carrying  2020  design  loads  to  rural  areas.  Rural  booster  pumping 
stations  and  storage  facilities  are  staged  where  future  demands 
Increase  significantly  over  initial  requirements. 

23.  Non-metropolitan  treatment  plants  are  generally  staged  in  3 
or  steps.  An  initial  IO75  construction  or  expansion  is  sized 
to  supply  I98U  needs.  Expansions  and  new  plant  construction  in 
1985  coincide  with  implementation  of  rural  water  districts  and 
are  designed  to  meet  1995  demands.  Additional  expansions  in  1995 
and  2007  are  based  upon  2007  and  2020  loads  respectively . Treat- 
ment plants  serving  only  rural  areas  and  small  communities  often 
have  no  expansions  since  demand  increase  from  1935  to  2020  is  minor 
or  nonexistent. 

2h . All  facilities,  treatment,  storage,  pumping,  and  pipelines 
are  staged  in  the  metropolitan  area.  Treatment,  storage,  and 
Dumping  facilities  are  expanded  at  from  5 to  15  year  intervals 
depending  upon  demand  growth  in  the  area  of  service.  Pipelines 
are  extended  into  areas  of  new  growth  and  phased  in  built-up  areas 
using  1995  8ind  2020  population  boundaries  of  the  various  growth 
concents  and  using  staging  outlines  of  the  MUD  and  Council  Bluffs 
Master  Plans  as  guidelines. 


25.  Per  capita  costs  due  to  system  exnansion  generated  for  the 
economic  analysis  are  assigned  to  ld05  and  2007  as  miupuintu  of 


RURAL  WATER  DISTRICTS 


26.  Rural  water  district  system  design  Is  conservative  since 
service  of  entire  rural  population  and  livestock  in  current  (1973) 
populations  is  assumed.  In  actuality,  all  rural  residences  will 
probably  not  be  served  and,  while  the  number  of  livestock  is  ex- 
pected to  increase,  existing  private  wells  or  impoundments  will 
continue  to  supply  significant  quantities  of  water  for  livestock. 
Industrial  development  outside  of  the  rural  communities  is  not 
considered  in  system  design. 
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SECTION  E 


FORMULATING  THE  PLANS 


Planning  Considerations 

ALTERNATIVE  RESOURCES 

1.  Fip;ure  E-1  shows  the  better  soarces  of  water  in  the  study 
area.  Supplies  of  ma.ior  importance  are  the  Missouri  River  surface 
and  «7round  waters  and  the  Platte  River  rround  waters.  Other  sources 
of  importance  are  the  ground  waters  of  the  Elkhorn,  Boyer,  and 
Nishnabotna  Rivers.  Low  yield  f^round  water  supplies  are  also  found 
throughout  most  of  the  counties. 

MISSOURI  RIVER  RESOURCES 

2.  Either  Missouri  River  surface  or  ground  waters  could  easily 
supply  all  the  water  needs  for  the  study  area  for  the  foreseeable 
future.  The  current  flow  of  the  Missouri  past  Omaha  averages  more 
than  l6  billion  gallons  per  day.  The  surface  water  is  moderately 
hard  and  is  turbid,  but  otherwise  meets  United  States  Public  Health 
Service  (USPHS)  criteria.  Treatment  is  provided  to  remove  sediment 
color,  bacteria,  and  hardness.  It  costs  about  S?0  per  miulioi. 
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gallons  to  treat  Missouri  River  surface  water  to  the  high  quality 
presently  supplied  to  Omaha  and  Council  Bluffs  residents. 

3.  Abundant  supplies  of  water  exist  under  the  Missouri  River 
flood  plain.  In  Douglas  County  alone,  the  Missouri  River  ground 
waters  could  supply  over  a billion  gallons  per  day.  This  water 
Is  higher  in  hardness,  iron,  and  manganese  than  Missouri  River 
surface  water  but  it  is  much  lower  in  sediment.  Currently,  it 
would  cost  about  $7  more  per  million  gallons  to  treat  Missouri 
River  ground  water  rather  than  surface  waters,  but  future  Environ- 
mental Protection  Agency  regulations  on  the  discharge  of  water 
treatment  plant  sludge  may  make  the  costs  of  treating  surface  and 
ground  water  equal.  Factors  other  than  economics,  such  as  pollution 
of  the  river,  will  dictate  whether  additional  supplies  should  be 
developed  from  surface  or  ground  water  resources. 

PLATTE  RIVER  RESOURCES 

**.  The  Platte  River  is  a relatively  high-quality  ground  water 
resource  for  future  water  supply  development.  Omaha  and  Lincoln 
currently  have  major  well  fields  along  the  Platte.  Several  other 
communities  also  use  this  resource.  Treatment  to  meet  USPHS 
recommended  criteria  costs  about  $9  per  million  gallons  less  than 
Missouri  River  surface  waters. 

5.  Although  the  quality  of  the  Platte  River  ground  water  is  good, 
questions  have  been  raised  regarding  quantity.  Ground  waters  of 
the  Platte  River  require  recharge  from  surface  flows.  Previous 
studies  have  indicated  that  the  Metropolitan  Utilities  District's 
current  Platte  well-field  requires  continual  surface  recharge  to 
produce  its  nrojected  capacity  of  80  mgd.  Lincoln's  well  field 
could  nroduce  130  mgd  (year  ?000  demand)  for  19  days  without  sur- 
face recharge  before  production  would  be  seriously  reduced.  A 
E-2 
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large  ground  water  area  near  Valley,  Nebraska  has  been  estimated 
to  be  able  to  produce  l'^5  ragd  for  6l  days  without  recharge.  Under 
maximum  irrigation,  the  Platte  River  could  run  dry  for  three  con- 
secutive months  in  extremely  dry  years  by  2020. 

OTHER  RESOURCES 

6.  Areas  Isolated  from  the  above  supply  sources  must  rely  largely 
on  ground  water  supplies.  Most  of  the  ground  water  is  moderately 
hard  to  extremely  hard  and  contains  large  amounts  of  iron,  man- 
ganese, and  dissolved  solids.  An  indication  of  the  ground-water 
quality  can  be  determined  by  reviewing  the  raw  water  supplies  of 
rural  communities  as  discussed  in  the  Supporting  Technical  Reports 
Appendix.  State  Agency  records  indicate  that  within  the  study  area  , 
the  raw  ground  water  sources  for  UU  communities  have  high  iron  or 
manganese,  26  have  high  total  dissolved  solids,  U have  high  sulfates 
3 have  high  flourides,  and  1 is  high  in  nitrates.  In  most  cases, 
treatment  can  provide  a good  quality  water  to  users. 

7.  In  comparison  to  Missoiu"!  River  surface  waters,  ground  waters 
in  the  Iowa  portion  of  the  study  area  are  two  to  three  times  higher 
in  hardness  8ind  several  times  higher  in  iron  and  manganese  content. 
The  ground  waters  are  also  generally  higher  in  total  solids. 

Ground  waters  in  Nebraska  are  of  much  better  quality  than  those  of 
Iowa  but  are  generally  higher  in  iron,  manganese,  and  hardness 
than  Missouri  River  water.  A few  communities  in  both  Nebraska  and 
Iowa  have  been  able  to  locate  extremely  good  quality  water. 

B.  It  is  difficult  to  find  adequate  quantities  of  water  in  the 
rural  areas  as  evidenced  by  existing  wells  of  generally  low  capacity 
Test  wells  would  have  to  be  drilled  prior  to  any  significant  well- 
field  development. 
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WAS TEWATER  RECYCLE 


9.  The  recyclincc  of  sewa/^e  treatment  plant  effluents  was  investi- 
gated as  an  alternative  water  supply  source.  The  quality  of  the 
effluent  would  range  from  secondary  treatment  (Level  l)  to  zero 
pollutant  discharge  (Level  ^).  These  levels  are  described  in  the 
Wastewater  Management  Plan  Formulation  Annex.  The  abundance  of 
fresh  water  in  the  study  region  has  previously  precluded  serious 
consideration  of  wastewater  recycle. 

10.  Recycling  of  highly  treated  sewage  treatment  plant  effluents 
for  some  uses,  such  as  for  cooling  water,  toilet  flushing,  and  lawn 
watering,  but  not  for  drinking  purnoses  may  be  both  feasible  and 
desirable.  The  Environmental  Protection  Agency  has  issued  a policy 
statement  that  at  the  present  time  there  should  be  no  direct  reuse 
of  advanced  wastewater  treatment  effluents  for  domestic  purposes. 
Perfection  of  virus  detection  techniques  and  reliability  of  advanced 
treatment  processes  will  be  required  prior  to  wastewater  reuse  for 
domestic  consumption. 

11.  Studies  performed  in  other  parts  of  the  country  and  public 
contacts  in  the  Omaha-Counci 1 Bluffs  area  indicate  some  acceptance 
of  wastewater  recycle  for  non-potable  water  use.  Residential 
applications  would  require  a dual  water  system  as  discussed  later 
in  this  section.  Acceptance  of  wastewater  recycle  for  cropland 
irrigation  appears  to  be  the  rule,  rather  than  the  exception,  in 
the  study  area.  The  Wastewater  Management  Plan  Formulation  Annex 
describes  the  plans  for  wastewater  recycle  irrigation. 

12.  The  majority  of  "wet"  industries  in  the  study  area  use  water 
for  cooling,  boiler  feed,  or  food  processing.  Cooling  operations 


use  large  volumes  of  water  directly  from  the  Missouri  River.  Boilers 
need  small  volumes  of  extremely  high  quality  water.  Food  processes 
need  potable-quality  water.  None  of  the  above  would  have  promising 
apnlications  of  recycled  wastewater. 

STORM  RUNOFF 

IS.  The  use  of  storm  runoff  as  a source  of  water  supply  was  in- 
vestigated. The  Wastewater  Management  Studies  identified  that 
capturing  and  treating  the  one-year  storm  would  be  sufficient  to 
protect  stream  water  quality.  Treatment  would  consist  of  screening. 
Settling,  and  chlorination  with  subsequent  release  to  the  receiving 
stream.  Although  the  quality  would  be  suitable  for  some  supply 
uses,  sufficient  quantity  would  not  be  available  particularly  during 
maximum  water  use  periods  (dry  weather)  to  significantly  affect 
overall  water  use  and  system  design. 

lit.  Flood  control  dams,  such  as  those  in  the  Papio  Flood  Control 
Project,  offer  storm  runoff  vise  possibilities.  The  proposed  dams 
are  to  be  constructed  only  for  flood  control,  recreation,  and  water 
quality.  Water  supply  storage  would  have  to  be  added  to  the  project 
purpose  in  order  for  the  dams  to  be  used  for  water  supply.  The 
water  in  the  reservoirs  could  be  of  lower  quality  than  that  of 
available  ground  waters. 

POWER  PLAfJT  HEATED  DISCHARGE 

15.  There  are  two  basic  considerations  for  using  cooling-water 
discharge  in  lieu  of  traditional  water  supply  sources:  First,  if 

the  heat  energy  itself  can  be  put  to  beneficial  uses;  and  second, 
if  subsequent  use  of  the  water  con  serve  to  dissipate  the  heat  and 
thus  prevent  possible  thermal  pollution  of  the  receiving  waters. 
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l6.  Several  possible  uses  for  this  source  of  water  were  investi- 
gated. On  a system-wide  basis,  power  plant  cooling  water  could, 
after  proper  treatment,  be  introduced  into  the  existing  municipal 
distribution  system.  Modifications  to  the  distribution  system  would 
be  required  due  to  the  higher  water  temperature.  Recycle  to  the 
Florence  Water  Treatment  Plant  was  suggested  for  intake  heating  in 
the  winter  to  reduce  icing  problems. 

IT.  Several  special-purpose  uses  were  also  suggested.  Growth 
rates  and  yields  for  certain  crops  can  be  increased  through  elevated 
soil  temperatures.  Irrigation  with  heated  water  could  also  provide 
longer  growing  seasons  and  protection  against  early  killing  frosts. 
Increased  water  temperature  can  increase  the  rate  of  growth  and 
ultimate  size  of  certain  fish  and  crustaceans.  Another  use  would 
be  for  wastewater  treatment  plants,  where  the  higher  temperatures 
could  increase  reaction  rates  and  decrease  overall  treatment  costs. 
FinaJ-ly,  the  heated  water  could  be  used  in  heating  pipelines.  All 
of  the  above  are  possible  uses  of  the  heated  water  from  power  plants, 
but  it  is  important  to  remember  that  over  1000  mgd  of  the  water  is 
available  for  use,  and  that,  most  likely,  thermal  pollution  of  the 
river  would  continue  since  not  all  of  the  water  could  be  used. 


FLOW  REDUCTION 

18.  Although  projected  consumptive  water  usage  in  the  seven-county 
study  area  does  not  critically  approach  available  supplies,  serious 
consideration  of  water  conservation  is  not  precluded.  Reduced 
water  use  would  result  in  conservation  of  energy,  chemicals,  and 
equipment  required  to  treat  eind  deliver  usable  water.  Reduction 
in  costs  and  extent  of  sewerage  and  sewage  treatment  are  side  bene- 
fits of  water  conservation. 
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19.  Water  use  reduction  alternatives  considered  and  resultant  i 

impacts  are  summarized  in  table  E-1.  Nonstructural  concepts  in- 
clude public  education  for  voluntary  use  reduction,  incentives  to 
attract  low  water-quantity  demanding  Industries,  legislative  actions, 
and  pricing  policies.  Structural  alternatives  involve  physical 
devices  such  as  water-saving  and  water-eliminating  toilets,  water- 
saving washing  appliances  and  shower  heads,  dual  water  systems, 
and  residential  recycle. 

20.  Of  the  alternatives  considered,  water-conserving  fixtures, 
public  education,  individual  metering  of  all  users,  and  use  of 
pricing  policies  are  the  most  promising. 

21.  If  per  person  water  use  can  at  least  be  held  to  1073  levels, 
water  use  will  be  50  million  gallons  per  day  less  in  2020  than  the 
per  person  use  increase  projected  in  the  Metropolitan  Utilities 
District  Master  Plan.  This  effect  is  illustrated  in  figure  F-2. 

Public  education  would  be  the  only  conservation  alternative  to 
cause  this  reduction. 

DUAL  WATER  SYSTEMS 

22.  The  basic  purpose  of  a dual  water  system  is  the  separation 
of  water  into  two  distribution  channels,  one  directed  to  uses 
requiring  potable  water,  the  other  to  uses  not  requiring  potable 
water.  It  has  been  estimated,  that  as  little  as  10  percent  of  the 
water  used  in  a metropolitan  area  requires  purification  for  drinking- 
water  quality.  Use  of  a nonpotable  water  supply  was  considered  for 
toilet  flushing,  lawn  and  garden  irrigation,  street  flushing,  fire 
protection,  and  industrial  cooling  operations.  Water  Supply  Plan  IV 
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dlscuseea  the  use  and  economics  ofdual  water  systems  for  new  urban 
growth  areas. 


REGIONALIZATION 

23.  Economics  of  scale,  source  quality  and  availability,  and 
service  to  rural  users  leads  to  serious  consideration  of  water 
supply  regionalization.  Existing  water  supply  reports  for  the 
rural  counties  have  proposed  subdividing  the  counties  into  several 
rural  water  districts.  A few  rural  water  districts  are  in  the 
planning  or  implementation  stage.  Communities  near  MUD  service 
boundaries  have  found  it  more  cost-effective  to  connect  to  the 
regional  system  rather  than  continue  their  own  water  supply  opera- 
tions . 

2k.  The  Regional  Water  Supply  Study  considered  three  levels  of 
regioneilization:  (l)  several  rural  water  supply  areas  in  each 

county  according  to  existing  plans;  (2)  one  plant  centralization 
for  each  county;  and  (3)  six  treatment  plarits  for  the  entire  seven 
counties.  These  plans  are  discussed  in  the  following  paragraphs. 
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Initial  Plans 


DESCRIPTION 


25.  Four  initial  water  supply  plans  were  developed  for  the  study 
area.  Figures  E-3  through  E-5  depict  service  areas  for  Supply 
Plans  I,  II,  and  III.  Areas  of  substantial  new  growth  in  all  of 
the  alternative  growth  concepts  are  considered  for  dual  water 
systems  and  are  presented  as  Plan  IV,  which  is  shown  in  figure  £-6. 

26.  A basic  assumption  of  all  supply  plans  is  that,  eventually, 
essentially  all  area  residents  will  be  served  by  a rural  or  urban 
water  system  and  that  treatment  of  all  water  sources  is  desirable 
and  beneficial.  The  support  for  centralization  and  upgrading  of 
water  supplies  are  indications  of  area  resident  concern  over  future 
water  quality  and  availability.  Current  changes  and  planning 

in  the  study  area  idilch  are  Indicative  of  this  concern  are: 

• The  existence  of  county-wide  reports  in  four  study-area 
counties; 

• Riiral  water  district  implementation  in  a fifth;  and 

• Eventual  service  to  nearly  all  residents  of  Douglas  and 
Sarpy  counties  as  envisioned  in  MUD's  Long  Range  CcHprehensive 
Water  System  Master  Plan. 
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Raw  water  sources  high  in  hardness  or  with  other  constituents  in 
excess  of  recommended  limits,  and  provisions  of  the  197*^  Safe 
Drinking  Water  Act  make  treatment  of  all  potable  waters  desirable 
if  not  a necessity. 

27.  Existing  systems,  and  system  and  supply  development  as 
recommended  in  engineering  and  planning  reports,  form  the  basis 
for  Supply  Plan  I.  The  counties  of  Washington,  Harrison, 
Pottawattamie,  and  Mills  each  have  a report  proposing  r-ural  water 
districts  with  boundaries  and  supply  sources  as  shown  in  figure 
E-3.  RWD  1 in  Cass  County  is  in  oneration,  Otoe  RWD  3 and  RWD  2 
are  in  the  planning  and  engineering  phase. 

20.  In  the  metropolitan  area.  Plan  I proposes  expansion  of  the 
existing  Council  Bluffs,  Florence,  and  Platte  South  treatment 
plants  and  the  development  of  new  sources  at  a Missouri  South  site 
near  Waterloo  and  possibly  at  Springfield. 

29.  Supply  Plan  II  features  increased  centralization  of  supply. 
The  economy  and  increased  i-eli abi li ty  and  flexibility  of  larger 
treatment  plants  leads  to  tlie  evaluation  of  essentially  orie  treat- 
ment facility  per  county  in  the  non-metropolitan  counties.  The 
metropolitan  area  is  served  by  Council  Bluffs,  Florence,  Platte 
South,  and  a new  Platte  West  supply  and  treatment  facility. 

30.  Complete  regionalization  with  six  treatment  plants  supplying 
an  interlocked  distribution  grid  is  featured  in  Plan  III.  This 
plan  envisions  Missouri  River  crossings  at  Blair  and  a Missouri 
South  Plant  to  serve  Harrison  and  Mills  counties  in  Iowa.  Water 
from  the  same  treatment  plant  will  serve  both  States. 


^1.  Nonpotable  water  supply  sources  discussed  earlier  in  this 
section  are  evaluated  for  use  in  a dual  potable-nonpotable  system 
in  Plem  IV.  It  was  initially  determined  that  either  of  two  levels 
of  nonpotable  service,  out-of-house  only  or  out-of-house  plus 
toilet  flushing,  in  eireas  of  substantial  new  development  might 
prove  feasible. 

32.  To  test  the  applicability  of  a dual  system  in  the  study  area, 
water  requirements  and  costs  are  computed  for  use  of  a nonpotable 
supply  and  distribution  system  for  residential  out-of-house  and 
in-house  toilet  flushing  uses  in  developing  areas  of  Omaha  in  Growth 
Concepts  A and  C.  Fire-flow  requirements  will  also  be  provided  by 
the  nonpotable  system. 

33.  Water  use  reduction  concepts  were  not  considered  sin  integral 
part  of  the  initial  plans  but  were  considered  as  special  considera- 
tions that  could  be  applied  to  all  plans. 


EVALUATION 


3U.  Criteria  used  for  initial  evaluations  were  primarily  economi- 
cal and  technical  feasibility.  Initial  cost  data  for  Supply  Plans 
I,  II,  and  III  appeared  to  be  equivalent  enough  not  to  cause  re- 
jection of  any  of  the  three.  All  three  plans  are  technically 
feasible.  Supply  Plan  IV  was  excluded  at  this  point  for  the  reasons 
discussed  below. 

35.  The  increased  distribution  costs  were  compared  to  decreased 
water  treatment  capital  and  operation  and  maintenance  costs  for  a 
dual  water  system  using  raw  surface  or  ground  water  supplies,  storm- 
water treated  to  two  treatment  levels,  and  wMtewater  treated  to 
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three  treatment  levels,  incluciinf'  the  "zero  pollutant  discharge" 
level.  Details  concerning  this  evaluation  can  be  found  in  the 
Supporting  Technical  Reports  Appendix.  The  results  of  the  evalua- 
tions are  shown  in  table  E-D. 

36.  In  addition  to  costs,  public  acceptability,  waste  treatment 
process  reliability,  and  the  relative  abundance  of  fresh  water 
supplies  would  tend  to  disfavor  Plan  IV.  Further  refinement  and 
expansion  of  Plan  IV  was  not  warranted. 

37.  Table  E-1  summarizes  the  effects  of  implementing  various 
water  use  reduction  concepts.  Combining  all  of  the  reduction  con- 
cepts could  appreciably  affect  future  water  demands;  however,  some 
of  the  concepts  should  receive  less  emphasis  due  to  several  factors 
as  discussed  below. 

3^i.  Industrial  Development  Promotion  - Providing  preference  to  low 
water-using  industries  could  reduce  1995  water  demands  by  about  7 
percent.  Agribusiness  is  the  number  one  industry  in  Nebraska  and 
Iowa  creating  a demand  for  food  and  agriculture  product  industries 
which  are  characteristically  high  water-users.  The  major  water 
supplier  in  the  study  area,  'iUD,  has  voiced  strong  support  for 
supplying  water  to  the  agribusiness  industry. 

39.  Pricing  Policies  - Twenty-five  percent  price  Increases  by 
Council  Bluffs  in  and  by  the  Omaha  Metropolitan  Utilities 

District  in  1969  have  not  produced  any  change  in  water  usage.  A 
50  percent  increase  aimed  solely  at  reducing  consumption  would 
probably  be  publicly  unacceptable. 
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Table  E-2 

Annual  Cost  Coapar Ison-Dual  Vs . Conventional  System 

($l,000/yr) 

Amortized 


lonpotable 

Supply 

Source 

Capital 

Cost 

Increase 

Distribution 
System  O&M 
Cost  Increase 

Treatment 
O&M  Cost 
Decrease 

Net  Annual 
Cost  Increase 

(1) 

(2) 

(3) 

(1+2-3) 

Surface 

T,9T8 

1,^17 

755 

8,61*0 

Oroimd 

7,175 

1,1*17 

1*31 

8,551 

Stormwater 

Level  1 

9,Qhl 

1,1*17 

670 

10,588 

Level  2 

7,053 

1,1*17 

81*7 

7,623 

Wastewater 

Level  1 

7,839 

1,1*17 

-151* 

9,1*10 

Level  2 

7,»*08 

1,1*17 

370 

8,1*55 

Level  3 

7,053 

1,1*17 

81*7 

7,623 

Surface 

6,189 

1,003 

371 

6,821 

Ground 

5,836 

1,003 

212 

6,627 

Stormwater 

Level  1 

7.159 

1,003 

329 

7,833 

Level  2 

5,783 

1,003 

1*16 

6,370 

Wastewater 

Level  1 

6,173 

1,003 

- 77 

7,253 

Level  2 

5,956 

1,003 

182 

6,777 

Level  3 

5,783 

1,003 

kl6 

6,370 

ho.  Metering  - The  only  opportunity  to  reduce  vater  usage  by 
Individual  metering  appears  to  be  for  apartments  and  mobile  homes 
vhlch  total  ^9 >000  units  in  the  study  area.  Costs  for  installing 
Indlrldual  meters  would  exceed  short-term  savings.  Plumbing  repairs 
are  more  apt  to  be  made  if  the  nuuiagement  is  responsible  for  the 
vater  bills  them  if  tenants  pay  the  bills . 
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PLANS  SELECTED  FOR  FURTHER 
CONSIDERATION 

1.  Three  regional  supply  plans  for  the  non-metropolitein  area, 
four  plans  matching  Growth  Concepts  A,  B,  C,  and  D for  the  metro 
area,  and  alternative  supply  sources  for  these  plans  are  described 
below. 


Alternative  Regional  Plans 

SUPPLY  PLAN  I 

2.  Plan  I takes  into  consideration  the  existing  long-range  plains 
of  MUD  and  Council  Bluffs  and  essentially  follows  water  supply  and 
distribution  plans  for  the  remainder  of  the  study  area.  Supply 
and  distribution  systems  are  generally  by  county  except  for  the 
MUD  and  Council  Bluffs  systems. 

NON-METROPOLITAN  AREA 

3.  A detailed  layout  of  Plan  I for  the  non-metropolitan  areas 
is  shown  in  figure  F-1. 
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It.  Washington  County.  Washington  County  is  divided  into  nine 
rural  water  districts.  Eight  of  the  districts,  including  all  rural 
caiununities , are  interconnected  and  served  from  a single  facility 
at  Blair  which  provides  treated  Missouri  River  water.  An  area  of 
northern  Washington  County,  designated  RWD  IX,  would  not  be  served 
by  the  system  developed  in  the  county  study  apparently  due  to  a 
high  capital  cost  per  connection. 

5.  The  treatment  plant  at  Blair  is  considered  as  a new  facility 
with  initial  construction  in  1975  based  upon  recommendations  of  a 
report  on  water  supply  and  treatment  for  the  city  of  Blair.  Treated 
Missouri  River  surface  water  is  preferred  over  ground  water  because 
of  its  better  quality. 

6.  Harrison  County.  Harrison  County  is  divided  into  six  rural 
water  districts.  Five  of  the  districts  are  interconnected  with 
treated  well-field  supplies  located  in  four  of  the  districts. 
Treatment  plant  locations  would  be  at  Pisgah,  Modale,  Magnolia, 
iXinlap,  and  Missouri  Valley.  Harrison  County  RWD  6,  serving  the 
southeastern  part  of  the  county  including  the  town  of  Persia,  is  to 
be  supplied  by  a rural  water  district  in  Shelby  County.  All  com- 
munities in  the  county  are  to  be  included  in  the  rural  districts. 
Well  fields  of  the  capacities  required  at  the  locations  indicated 
in  the  county  report  will  probably  require  numerous  low-yield  wells 
with  questionable  reliability  under  extended  maximum  production 
conditions.  Investigation  of  well-field  sites  and  capacities  would 
be  required  prior  to  implementation  of  this  supply  concept. 

T.  Pottawattamie  County.  Rural  Pottawattamie  County  is  divided 
into  eight  rural  water  districts.  One  of  the  rural  water  uistricts 
and  the  town  of  Crescent  are  to  be  served  from  the  Council  Bluffs 
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system  with  eip;ht  well  fields  in  six  of  the  districts  servin;^  the 
remaining  areas.  As  in  Harrison  County,  ability  of  the  proposed 
well  fields  to  supply  the  county's  rural  water  district  needs  must 
be  carefully  explored  before  implementation  of  this  plan. 

Pottawattamie  County  treatment  plants  would  be  located  near  the 
towns  of  Heola,  Avoca,  Walnut,  Oakland,  and  Carson;  along  Walnut 
Creek  in  the  southeast  corner  of  the  county,  on  Honey  Creek  in  the 
northwest  corner  of  the  county,  and  on  a branch  of  the  West 
Nishnabotna  River  in  the  south-central  part  of  the  county;  and 
at  the  existing  Council  Bluffs  water  treatment  plant. 

0.  Mills  County.  Mills  County  is  divided  into  three  self-supplied, 
interconnected  rural  water  districts.  A well  field  would  be  located 
in  each  district  to  serve  the  district.  Aquifers  along  the 
Nishnabotna  River  in  eastern  Mills  county  should  be  adequate  to 
supply  needs  of  the  two  eastern  water  districts.  Mills  County 
treatment  plants  would  be  located  near  Henderson,  Malvern,  and 
Pacific  Junction.  The  Pacific  Junction  water  source  could  be  the 
Missouri  River,  alternate  one  or  a well  field  near  Pacific  Junction, 
alternate  two. 

9.  Cass  County.  Cass  County  is  divided  into  five  riu'al  water 
districts.  Cass  County  RWD  1 is  under  construction  and  will  serve 
approximately  the  eastern  one-third  of  the  county  with  Plattsmouth' s 
well  field  and  treatment  plant  supplying  the  water.  A preliminary 
RWD  design  envisions  serving  central  Cass  County  from  Otoe  County 
RWD  3,  which  is  supplied  from  wells  in  the  Nemaha  Valley  in  southern 
Otoe  County.  A small  district  designated  Cass  County  RWD  is  in  the 
planning  stage  and  would  buy  its  water  from  Otoe  County  RWD  3. 

These  rural  water  districts  will  remain  the  same  for  all  supply 
concepts,  since  they  will  probably  be  operational  within  the  next 
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few  yeeu*s.  The  remainder  of  the  county  has  been  divided  along  I-dO 
to  form  two  districts  - RWD  3 supplied  from  Louisville  and  RWD  L 
supplied  from  Greenwood.  It  is  quite  possible  that  the  RWD  ii  areas 
may  be  served  from  a district  outside  the  service  area,  but  a small 
self-supplied  district  will  be  assumed  for  this  concept.  The  towns 
of  Weeping  Water,  Nehawka,  and  Union,  which  are  within  the  bound- 
aries of  tlie  two  HWU's  already  developed  but  not  served  by  them, 
are  assumed  to  be  self-served  by  new  supply  and  treatment  facilities 
in  this  plan. 

in.  Continued  use  of  Plattsmouth' s existing  plant  for  treating 
ground  water,  alternate  one,  versus  construction  of  a new  facility 
with  a Missouri  River  intake,  alternate  two,  is  also  compared. 

11.  Cass  County  treatment  plants  would  be  located  at  Louisville, 
Greenwood,  Weeping  Water,  Union,  Nehawka,  and  Plattsmouth  with  an 
additional  source  located  in  the  Nemaha  Valley  in  southern  Otoe 
County . 


METROPOLITAN  AREA 

IP.  Douglas  and  Sarpy  Counties.  The  princinal  water  utility  in 
Douglas  and  Sarpy  Counties,  MUD,  has  developed  a Long  Range  Com- 
prehensive Water  System  Master  Plan  which  envisions  serving  a major 
portion  of  the  two-county  area  by  2020.  A major  supnly  source  to 
be  developed  under  this  plan  is  a well  field  alonpr  the  Platte  River 
south  of  Valley.  As  pointed  out  in  the  MUD  report  and  as  further 
substantiated  by  preliminary  results  of  the  Platte  River  Level  "R" 
Study,  capacity  of  this  source  is  limited  by  the  diminished  recharge 
available  from  a Platte  River  flow  depleted  by  increasing  upstream 
irrigation.  Therefore,  the  alternative  Missouri  River  source 


proposed  in  the  MUD  report  is  used  in  this  concept  with  a Platte 
Piver  Valley  site  used  as  a common  source  for  Valley,  Waterloo,  and 
Elkhorn. 

13.  "Plan  C"  of  the  MUD  report  is  developed  to  serve  metropolitan 
Omaha.  The  MUD  system  is  extended  to  serve  Gretna  and  Bennington, 
alternate  one,  or  self-service,  alternate  two,  evaluated  for 
Springfield.  Rural  areas  are  not  served  by  a rural  water  district 
since  most  of  the  comparatively  small  rural  population  has  a large 
quantity  of  good  quality  ground  water  readily  available,  or  could 
be  served  by  minor  extensions  of  the  MUD  system  prior  to  full  ser- 
vice by  MUD. 

1^*.  Council  Bluffs.  Council  Bluffs  has  a Water  Distribution 
System  Master  Plan,  prepared  in  1P72,  which  recommends  expansion 
of  the  existing  plant  to  treat  Missouri  River  water  as  needs  in- 
crease. Distribution  system  expansion  outlined  to  meet  1995  needs, 
as  projected  in  the  Council  Bluffs  report,  is  adequate  to  serve 
Growth  Concept  populations  to  20P0  because  of  the  lower  growth  rate 
and  lesser  sprawl  presently  predicted.  Major  new  feeder  mains  of 
the  Council  Bluffs  system  are  aoproxlmately  the  sam?  as  presented 
in  the  Council  Bluffs  report,  with  changes  in  staging  to  meet  the 
reduced  growth  rate. 

SUPPLY  PLAN  II 

15.  Water  sunply  and  treatment  facilities  are  centralized  along 
the  Missouri  and  Platte  Rivers  where  an  adequate  supply  of  water  is 
assured  in  Water  Supply  Plan  IT.  Treatment  plants  decrease  in  num- 
ber and  increase  in  size  while  booster  pumping  stations  and 
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pipelines  generaJ-ly  increase  in  size  because  of  the  enlarged 
service  areas  of  the  treatment  plants. 


NOW-HgTROPOLITAN  AREA 

16.  Features  of  Supply  Plan  II  are  shown  in  figure  F-2. 

17.  Washington  County.  The  supply  and  distribution  network 
remains  the  same  for  Washington  County  in  Plan  II  as  in  Plan  I, 
with  the  exception  of  the  southeastern  portion  of  the  county. 

18.  MUD  service  of  a portion  of  southeastern  Washington  County, 
conforming  roughly  to  RWD  4 of  Plan  I including  Ft.  Calhoun  and 
the  unincorporated  village  of  Nashville,  was  recommended  in  a 
recent  study  performed  for  the  Papio  Natural  Resources  District . 

Water  would  be  purchased  from  MUD  with  MUD's  Rainwood  Road  pumping 
station  providing  booster  pumping  and  Ft.  Calhoun's  facilities 
providing  storage.  The  Papio  NRD  system  is  incorporated  in  Plan 
II  including  expansion  to  serve  the  "new  towns"  of  Deer  Creek  and 
Florence  Precinct  in  Growth  Concept  B. 

19.  Harrison  County.  The  five  Heurison  County  rural  water  districts, 
served  from  sources  within  the  districts  in  Plan  1,  are  combined 

into  a single  district  served  from  a single  source  along  the 
Missouri  River  in  Plan  II.  The  sixth  district  would  be  served 
from  a Shelby  County  rural  water  district.  Alternative  supply 
sources  are  a river  intake  with  treatment  plant  and  a well  field 
with  treatment  plant. 

20.  Pottawattamie  County.  Water  will  be  supplied  to  all  of 
Pottawattamie  County  from  the  Council  Bluffs’  treatment  plemt  in 
Water  Supply  Plan  II . A new  booster  pumping  station  located  in 
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northern  Council  Bluffs  will  pump  a major  portion  of  rural  demands 
with  the  remainder  pumped  by  other  Council  Bluffs  pumping  stations. 
Capacity  of  the  Council  Bluffs  treatment  plant  will  vary  with  each 
Growth  Concept,  however  non-metropolitan  water  needs  supplied  by 
the  Council  Bluffs  plant  will  be  6.50  mgd  in  all  Concepts.  Council 
Bluffs  will  also  supply  the  1.50  mgd  needs  of  the  "new  town".  East 
Bellevue,  in  Concept  B. 

21.  Mills  Covmty.  The  three  Mills  County  rural  water  districts 
in  Plan  I are  combined  into  a single  district  served  by  a single 
Missouri  River  source.  Alternatives  for  the  supply  source  are 
surface  or  ground  waters. 

22.  Cass  County.  Extension  of  rural  water  district  service  to 
the  towns  of  Nehawka,  Union,  and  Weeping  Water  is  assumed  in  Plan 
II  for  Cass  County.  Supply  and  pumping  facilities  for  Cass  County 
RWD  1 and  Otoe  County  RWD  3 are  enlarged  accordingly.  The  treat- 
ment plant  at  Greenwood  is  eliminated  in  Plan  II  in  favor  of  a 
lewger  facility  at  Louisville  to  supply  the  remainder  of  the  county. 

23.  Douglas-Santy  Counties.  "Plan  B"  from  MliD's  master  plan  Is 
the  basis  for  development  of  a system  supplying  all  metropolitan 
areas  of  Douglas  and  Sarpy  Counties  in  Plan  II.  It  is  assumed 
that  the  "Platte  West"  site  near  Valley,  Nebraska  can  be  developed 
to  the  extent  planned  by  the  Master  Plsui.  As  indicated  in  the 
section  on  supply  sources,  some  form  of  flow  stabilization  in  the 
Platte  River  will  be  required  to  guarantee  reliability  of  this 
source.  All  communities  and  adjacent  rural  users  in  the  two 
counties  will  be  served  by  the  MUD  system. 
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2it . Council  Bluffs.  The  only  charu^e  in  the  Council  Bluffs  system 
from  Plan  I to  II  is  increased  supply  to  rural  Pottawattamie  County. 
Treatment  and  pumping;  capacity  is  expanded  to  meet  demands  of  the 
entire  county. 

SUPPLY  PLAN  III 

25.  Water  Supply  Plan  III  is  characterized  by  maximum  centrali- 
zation and  regionalization  of  water  supnly  and  distribution  facili- 
ties. Six  treatment  plants  serve  the  entire  seven-county  area. 

It  is  envisioned  that  State  and  utility  autonomy  will  be  retained 
by  wholesale  of  water  from  the  entity  controlling  the  treatment 
plant  operation  to  the  nontreating  user.  While  system  capacity 
and  configuration  are  still  largely  on  a county  basis,  intercon- 
nection of  pipeline  networks  at  county  lines  will  provide  max;imum 
reliability  and  flexibility. 

NON-METROPOLITAN  AREA 

26.  The  non-metroDolltan  area  distribution  system  for  Plan  III 
is  shown  in  figure  F-3.  Treatment  plants  serving  non-metropolitan 
areas  are  located  at  Blair,  Council  Bluffs,  Springfield,  and  the 
Missouri  River  south  of  Omaha. 

27.  Washington  County.  The  Washington  County  system  is  identical 
to  Plan  I except  treatment  facilities  at  Blair  are  expanded  to 
serve  Harrison  County  and  the  southern  portion  of  the  system  is 
interconnected  with  the  MUD  network. 

28.  Harrison  County.  All  of  Harrison  County's  requirements  are 
met  by  the  treatment  facility  at  Blair  in  Plan  III.  Major  distri- 
bution piping  networks  run  generally  northeastward  from  a river 
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crossing  at  the  Blair  Toll  Bridge.  Pipelines  cross  into 
Pottawattamie  County  at  Harrison  County's  southern  border. 

?-9.  Pottawattamie  County.  Water  supply  to  Pottawattamie  County 
is  basically  the  same  in  Plan  III  as  in  Plan  II  with  Council  Bluffs 
Supplying  the  bulk  of  water  needs.  A small  portion  of  extreme 
southwestern  Pottawattamie  County,  including  the  Growth  Concept  B 
"new  town"  of  East  Bellevue,  is  served  by  the  MUD  Missouri  River 
South  Plant.  Pipeline  connections  also  interconnect  with  Harrison 
and  Mills  Counties. 

30.  Mills  County.  A river  crossing  at  the  Bellevue  Bridge  from 
mud's  Missouri  River  South  Plant  supplies  water  to  Mills  County 

in  Plan  III.  Nearly  seven  miles  of  36-inch  pipeline  to  the  princi- 
pal water  user  (Glenwood)  make  the  economics  of  this  system  ques- 
tionable. 

31.  Cass  County.  Distribution  systems  for  Cass  County  are  the 
same  in  Plan  II  and  Plan  III.  A single  treatment  plant  near 
Springfield  in  Sarpy  County  and  transmission  lines  to  Louisville 
and  Plattsmouth  replace  treatment  facilities  in  these  two  towns. 

Otoe  County  RWD  3 and  Ceiss  County  RWD  2 remain  supplied  from  Otoe 
County. 

32.  Douglas  and  Sarpy  Counties.  In  Plan  III,  Douglas  and  Sarpy 

Counties  are  served  from  three  treatment  facilities:  Florence, 

Platte  River  South,  and  Missouri  River  South.  This  plan  evaluates 
service  to  all  urban  and  adjacent  rural  areas  of  the  county,  with 
the  Missouri  River  South  site  developed  for  the  third  major  treat- 
ment facility  in  place  of  the  Platte  River  West  site  of  Plan  II. 
Again,  water  availability  considerations  dictate  use  of  the  Missouri 
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River  source  in  place  of  the  more  desirable  Platte  source.  Loca- 
tion of  the  Missouri  River  site  also  facilitates  service  of  an 
entire  non-metropolitan  county  (Mills)  from  a major  urban  plant. 

33.  Service  reliability  of  non-metropolitan  systems  is  greatly 
enhanced  by  interconnection  with  the  MUD  system.  Connections 
occur  along  the  Douglas-Washi n/rton  County  line,  at  the  non-metro- 
politan Springfield  treatment  plant,  and  between  the  Pottawattamie 
County  network  and  the  MUD  supplied  Mills  County  system. 

3i* . Council  Bluffs.  As  in  Plan  II  the  Council  Bluffs  system 
supplies  Pottawattamie  County,  with  the  exception  of  a small  ex- 
treme southwestern  portion  of  the  county.  The  Concept  B "new  town" 
of  East  Bellevue  in  Mills  County  is  also  not  served  by  Council 
Bluffs.  Non-metropolitan  reliability  and  flexibility  is  improved 
via  interconnection  with  the  Council  Bluffs  system  and  by  meshing 
of  networks  at  county  lines. 

Alternative  Growth  Concept 
Urban  Supply  Plans 

35.  In  non-metropolitan  areas,  the  satellite  cities  and  new 
towns  of  Concept  B impose  increased,  or  new,  loads  on  the  supply 
and  distribution  system.  The  effect  is  evaluated  in  terms  of 
increased  facility  size  and  new  or  enlarged  pipelines. 

36.  In  metropolitan  areas,  both  demand  magnitude  and  location 
are  affected.  Supply  and  distribution  systems  for  each  Supply  Plan 
are  shown  by  Orowth  Concept  in  figures  F-1  through  F-7. 
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3T.  To  determine  the  effect  of  each  Growth  Concept  on  facility 
size,  usage,  and  ultimate  cost,  areas  of  demand  were  assigned.  The 
metropolitan  Omaha  area  was  divided  into  eight  water-use  eireas  as 
indicated  in  figure  F-8.  Council  Bluffs  was  divided  into  four 
demand  zones.  Demands  within  these  areas  were  computed  for  each 
Growth  Concept.  Areas,  or  portions  of  areas,  to  be  supplied  by  a 
particular  treatment  facility  and  booster  pumping  station  in  each 
Supply  Plan  were  allocated. 

30.  For  example,  areas  assumed  served  by  the  Platte  West  treatment 
plant  in  Plan  II  and  by  the  Missouri  South  plant  in  Plan  III  include 
Area  V,  Area  VIII  and  two-thirds  of  Area  VI.  All  water  supplied  to 
Areas  V and  VIII  by  the  Missouri  South  plant  in  Plan  III  must  be 
repumped  by  the  I-80  booster  pumping  station,  while  a large  portion 
of  the  area  can  be  served  direct  from  the  Plan  II  Platte  West  Plant. 
Thus,  pumping  costa  are  higher  for  service  to  western  portions  of 
Omaha  in  Plan  III  (and  Plan  I)  than  in  Plan  II.  Less  water  consump- 
tion in  outlying  areas  in  Growth  Concepts  B aind  C,  due  to  reduced 
or  constrained  growth,  lessen  the  pumping  cost  differential  between 
plams  eind  reduce  piping  network  extent  and  size. 

39.  Lesser  sprawl  in  Concepts  B auid  C generally  lowers  all  system 
component  costs.  For  Instance,  the  MUD  Fort  Street  pumping  station 
is  not  needed  in  Concept  B.  One  cost  which  increases  is  service  to 
outlying  communities.  Pipelines  built  specifically  to  these  com- 
munities increase  in  length  as  the  urban  fringe  is  constrained,  and 
increase  in  size  where  the  community  is  a Concept  B satellite  city. 
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SECTION  G 


EVALUATION  OF  SELECTED  PLANS 


1.  This  section  presents  the  results  of  the  evaluation  of  the 
plans  selected  for  further  consideration.  The  three  regional 
supply  plans  are  a mixture  of  many  components.  In  Supply  Plan  II, 
the  economic  advantage  of  the  Platte  well  field  near  Valley  is 
large  enough  that  it  may  bias  an  equivalent  evaluation  of  all  three 
regional  supply  plans.  Therefore,  for  evaluation  purposes,  all 
regional  supply  plans  were  assumed  to  use  the  Missouri  River  South 
site.  The  Platte  West  site  could  also  be  used  with  any  of  the  three 
supply  plans.  An  evaluation  of  Platte  West  versus  Missouri  South 
sites  was  conducted  separately. 

2.  Separate  evaluations  were  also  conducted  for  the  water  use 
reduction  alternatives  and  for  the  distribution  systems  associated 
with  the  four  urbem  growth  patterns.  Water  use  reduction  and  alter- 
native growth  patterns  are  applicable  to  all  regional  water 

supply  plans. 


3.  The  final  three  plans  were  evaluated  along  with  a fourth  alter- 
native plan,  a do-nothing  alternative.  This  alternative  represents 
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the  water  system  that  will  result  in  the  study  area  in  the  absence 
of  water  supply  plans.  Under  this  alternative,  the  metropolitan 
supclles  would  continue  to  exnand , rural  municipalities  would  up- 
f^rade  and  expand  their  own  facilities,  and  rural  areas  would  con- 
tinue to  supply  themselves  on  an  individual  basis. 

Ii . Since  no  cost  data  were  available,  the  costs  for  the  do-nothing 
alternative  were  computed  based  on  the  following  assumptions.  The 
costs  for  the  municinal  water  supplies  were  based  on  selected  price 
data  assuming  that  water  is  presently  price,  at  the  level  to  re- 
cover all  costs,  capital,  and  operation  and  maintenance.  The  average 
cost  of  a rural  domestic  well  is  $2,500,  based  on  an  estimate  pro- 
vided by  a local  well-dri lling  firm.  This  estimate  was  based  on 
the  costs  of  a iBO-foot  well  in  eastern  Pottawattamie  County.  The 
average  cost  of  operating  a well  was  estimated  at  $50  per  year,  an 
approximation  of  the  cost  of  electricity  to  run  the  well.  It  was 
assumed  that  each  existing  well  must  be  replaced  one  and  one-half 
times  before  2020,  which  is  roughly  equivalent  to  a useful  life  of 
30  years.  Actually,  a domestic  well  would  have  a longer  useful 
life-in  the  range  of  Uo  to  50  years.  The  shorter  useful  life  was 
used  to  calculate  depreciation  to  make  some  allowance  for  the  cost 
of  major  repairs.  These  costs  were  distributed  evenly  over  the 
next  U5  years.  The  costs  used  in  the  metropolitan  area  are  the 
same  as  those  used  in  Plan  I of  the  alternative  plans,  assuming 
that  the  Metropolitan  Utilities  District  and  Council  Bluffs  imple- 
ment their  existing  master  distribution  plans. 

5.  The  summary  comparison  of  the  alternative  plans  is  presenteu 
in  Table  0-1. 
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6,  The  beneficial  and  adverse  inracts  of  the  three  final  alter- 
native plans,  and  the  do-nothin-T  alternative  were  evaluated  and  are 
displayed  in  four  accounts  in  Table  O-P.  The  national  econor.ic 
development  (NKD)  account  includes  a measurement  of  the  chan/'e  in 
output  of  pioods  and  services  on  a national  basis.  'I'his  account 
concludes  with  a computation  of  net  NKD  benefits  and  a NKD  benefit/ 
cost  ratio.  The  environmental  quality  (KO)  account  includes  measure- 
ments of  the  plan  characteristics  that  may "cause  a chance  in  environ- 
mental quality.  The  social  well-beinr  account  includes  measurements 
of  the  plan  characteristics  that  may  affect  people  directly.  The 
reitional  development  account  includes  a measurement  of  the  distri- 
bution of  beneficial  and  adverse  e‘'fects  amonc  various  peoprapnic 
subdivisions  of  the  study  repion. 

m\mi  ECONOi’iic  DEVELOP:iEiir  (ned) 

7.  Beneficial  NKD  impacts  include  the  value  of  increased  output 
of  poods  and  services-includinp  water  supply,  fire  Insurance,  and 
water  softeni np-and  the  value  of  output  from  the  use  of  unemployed 
labor  resources  in  constiuct i on . Since  the  market  value  of  munici- 
pal water  supply  does  not  reflect  the  user's  valuation,  the  economic 
value  of  water  must  be  Imputed.  In  this  study,  the  cost  of  the 
do-nothinp  alternative  approximates  the  value  of  water.  The  present 
value  of  the  do-nothinp  alternative  is  $396.1*  million  . 
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Table  G-2 
(Cont 'd ) 

System  of  Accounts 
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health  and  safety.  Number  o 
tar<^ets  required  to  disable 
the  retrion’s  water  sunnly. 


Table  T-2 
(Cont'd) 

Systen  of  Accounts 
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(Cont'd) 

System  of  Accounts 
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0.  The  value  displayed  for  fire  Insurance  is  based  on  the  con- 
cept that  nersons  11 vine:  outside  the  Omaha-Counci 1 Bluffs  metro- 
politan area  will  pay  less  for  fire  insurance  if  a regional  water 
supply  plan  providing  a pressurized  water  source  at  each  residence 
Is  implemented.  Data  was  collected  concerning  the  cost  of  fire 
insurance  in  different  localities.  It  was  assumed  that  one-half  of 
the  rate  differential  between  the  Omaha-Councl 1 Bluf'^s  metropolitan 
ewea  and  the  outlyiny  areas  was  due  to  a lack  of  a readily  avail- 
able pressurized  water  supply.  The  rate  differential  (adjusted) 
was  multiplied  by  the  number  of  residences  in  the  outlying?  areas. 
The  result  was  considered  the  estimated  annual  benefit  for  lower 
fire  insurance  premiums. 

D.  Water  softening  benefits  were  included  because  of  the  signif- 
icant lowering  of  hardness  that  will  result  in  most  of  the  study 
area  outside  of  the  Omalia-Council  Bluffs  metropolitan  area  if  a 
regional  water  supply  plan  is  implem.ented . Using  the  HDR  report  as 
a data  source,  an  inventory  was  taken  of  all  towns  that  used  a 
source  with  hard  water  and  that  did  not  soften  this  water  through 
treatment  to  an  acceptable  level  of  hardness.  Water  that  exceeded 
180  mg/1  was  considered  hard. 

10.  It  was  estimated  that  there  is  a per  month  per  family 

difference  between  softening  the  very  hard  water  in  the  rural  and 
non-metropolitan  areas  and  softening  water  in  the  Omaha-Counci 1 
Bluffs  metropolitan  area.  Total  water  softening  benefits  were 
derived  by  multiplying  the  number  of  rural  families  served  by  a 
regional  system  by  $U.I»7  per  month.  The  present  values  of  these 
benefits  are  Included  in  the  NED  account. 


]1.  Use  of  unemployed  labor  resources  is  considered  as  an  audi- 
tion to  the  benefits  resulting  from  a plan.  Only  direct  labor 
during  construction  is  included.  One-half  of  the  construction 
cost  was  ass'.imed  to  be  direct  labor  costs.  A certain  portion  of 
this  direct  labor  was  assumed  to  consist  of  employees  that  would 
otherwise  be  unemployed.  Local  construction  firms  indicated  that 
up  to  70  percent  of  the  work  force  on  such  Jobs  would  come  from 
the  unemployed  sector.  Since  the  sporadic  nature  of  construction 
employment  is  likely  to  cause  this  percentasre  to  be  inflated,  and 
because  the  national  unemployment  rate  in  the  construction  industry 
is  approximately  13.7  percent,  the  estimated  portion  of  construc- 
tion workers  that  otherwise  would  be  unemployed  was  reduced  to 
JO  percent,  llie  value  of  output  from  use  of  unemployed  labor  re- 
sources was  calculated  by  multiplying  the  construction  cost  by 
one-half  and  then  by  20  percent. 

12.  Total  NK2  benefits  shown  iji  table  0-,.  are  the  sums  of  the 
cost  of  the  do-nothing  alternative  and  10  percent  (1/2  x 20f)  of 
the  construction  cost. 

1^.  Adverse  HKD  impacts  include  the  present  values  of  the  capital, 
operation,  maintenance,  and  replacement  costs. 

lb.  Net  Ntd)  benefits  are  the  difference  between  the  total  NEl 
benefits  and  total  NED  costs.  Benefit-cost  ratios  for  the  four 
alternatives  are; 


Do-Nothi ng 

1,07 

Plan  I 

1.01 

Plan  II 

1.0b 

Plan  Hi 

1.0b 

r,-lb 


ENVIRONMENTAL  QUALITY  (LO) 


15.  There  are  no  known  characteristics  of  any  of  the  alternatives 
that  are  likely  to  enhance  environmental  quality.  It  is  assumed 
that  each  alternative  would  be  implemented  in  a manner  that  would 
minimize  degradation  of  environmental  quality.  Potential  plan 
features  that  tend  to  dep;rade  environmental  quality  include  treat- 
ment plants,  pumping  stations,  pipeline  construction,  and  storage 
facilities.  Measurements  of  these  features  are  displayed  on 
table  G-2. 


SOCIAL  WELL-BEING 

16.  Impacts  on  social  well-being  (SWB)  include  those  associated 
with  health,  safety,  and  community  well-being,  changes  in  real 
income,  suid  emergency  preparedness. 

BENEFICIAL  SWB  IMPACTS 

17.  Beneficial  SWB  impacts  Include  a measure  of  each  plan's 
health  enhancement  potential,  such  as  the  ability  to  meet  the 
Interim  Primary  Drinking  Water  Standards  promulgated  by  the 
Environmental  Protection  Agency;  adequacy  of  supply,  taste,  appear- 
ance, and  staining;  increase  in  real  Income  as  a result  of  reduc- 
tion in  soap  use,  and  reduced  corrosiveness  and  staining;  and 
improvement  of  emergency  preparedness  for  fire  protection  as  dis- 
played in  table  G-2. 

18.  Plans  I,  II,  and  III  are  designed  to  meet  the  Interim  Primary 
Water  Standards.  The  Omaha  and  Council  Bluffs  water  systems  also 
meet  the  standards  in  the  do-nothing  alternative.  These  standards, 
however,  are  not  met  by  UP  of  the  11  communities  in  the  area  with 
the  do-nothing  alternative. 
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19.  The  available  supply  of  water  for  the  study  period  for  both 
Omaha  emd  Council  Bluffs  water  systems  is  adequate  in  the  do-nothing 
alternative.  However,  15  of  the  53  communities  in  the  area  were 
Judged  to  have  current  inadequate  supplies  with  the  do-nothing 
alternative.  Supply  is  adequate  through  year  2020  with  Plans  I, 

II,  and  III. 

20.  A slight  increase  in  real  income  will  result  from  Plans  I, 

II,  and  III  in  the  rural  areas  because  of  a decrease  in  use  of 
soap,  reduction  in  corrosiveness,  and  reduction  in  staining  of 
water  fixtures,  utensils,  and  clothing. 

21.  An  increase  in  emergency  preparedness  will  occur  with  increased 
water  storage  capacities  resulting  in  improved  fire  protection  in 
Plans  I,  II,  and  III. 

ADVERSE  SWB  IMPACTS 

22.  Adverse  SWB  impacts  include  deterioration  of  safety  against 
sabotage  by  centralization  of  facilities,  reduction  in  real  income 
of  individuals  caused  by  the  cost  of  the  plan,  and  reduction  of 
the  ability  to  respond  to  emergency  situations  because  of  the  use 
of  energy  and  chemical  resources. 

23.  Although  table  G-2  indicates  a significant  difference  in  the 
number  of  treatment  plants  associated  with  each  concept,  over  85 
percent  of  the  population  would  be  served  by  the  four  major  metro- 
politan plants  in  all  concepts. 

2*4.  Average  monthly  cost  per  family  was  obtained  by  dividing  the 
estimated  amortized  capital  cost  and  operation  and  maintenance  cost 
for  year  2020  by  the  number  of  families  projected  for  year  1995  in 
Growth  Concept  A.  The  amortized  capital  costs  usetl  in  this  analysis 
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were  reduced  from  the  total  capital  costs  by  a figure  reoresentintr 
the  $1,000  hookup  fees  for  the  rural  areas  in  Plans  1,  II,  and  III. 

25.  While  the  average  monthly  cost  per  family  only  varies  from 
$5.30  to  $5.^*9  for  the  alternatives,  costs  per  family  in  the  non- 
SMSA  counties  of  the  region  vary  from  $6.70  to  $10.90  per  month 
for  the  do-nothing  alternative  and  from  $20.00  to  $28.55  per  month 
for  the  other  alternatives. 

26.  The  average  monthly  cost  per  family  is  also  shown  table  G-2 
as  a percentage  of  the  mean  1970  family  income.  Approximately  0.5 
to  0.6  percent  of  the  mean  family  income  is  required  to  finance 
all  alternatives  for  the  urban  areas.  In  the  non-urban  counties, 
this  value  is  higher  and  varies  from  0.9  percent  for  Washington 
County  to  l.J<  percent  for  Harrison  County  for  the  do-nothing  alter- 
native 6uid  is  much  higher  in  the  rural  counties,  varying  from  2.6 
percent  for  Plan  II  in  Washington  to  3.1  percent  for  Plan  I in  Mills 
County. 

27.  Approximately  6.8  percent  of  the  families  in  the  S^CA  had 
incomes  below  the  poverty  level  in  1970.  Families  with  incomes 
below  the  poverty  level  in  the  rest  of  the  region  varied  from  8.i* 
percent  in  Washington  County  to  11.7  percent  in  Harrison  County. 

The  average  monthly  cost  per  family  is  shown  in  table  0-2  as  a 
percent  of  the  mean  family  poverty  income.  Approximately  3.3  to 
3.1*  percent  of  the  mean  Income  of  poverty  families  is  required  to 
finance  all  alternatives  in  the  urban  area.  In  the  non-urban  area, 
1<.T  to  6.0  percent  of  the  income  of  the  ncverty  families  would  be 
required  to  finance  the  do-nothing  alternative  and  from  13.  i to 
19-6  percent  would  be  required  to  finance  the  other  alternative 
plans.  Actual  costs  to  poverty  families  are  likely  to  be  less  than 
this  since  water-supply  billings  are  generally  based  on  \ise,  and 
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water  use  varies  directly  with  income.  It  should  be  emphasized 
that  the  discussion  above  is  based  on  an  estimated  cost  per  family, 
not  on  an  averaf'e  monthly  billing'  per  family.  An  averap;e  monthly 
billing  per  family  would  depend  on  water  pricing  policies.  Such 
a policy  could  be  designed  to  alleviate  economic  hardship  on  low 
income  groups. 

28.  Adverse  effects  on  emergency  preparedness  include  chemicals 
Md  energy  requirements.  Chemical  requirements  are  disnlayed  in 
table  G-2  In  increments  of  -lil.OOO  per  year.  Plan  II  is  least  chem- 
ical-consumptive and  Plan  I is  most  chemical-consumptive.  There 

is,  however,  not  a significant  difference  in  the  amount  of  chemicals 
consumed  in  any  of  the  alternatives.  Including  the  do-nothing  alter- 
native. Energy  requirements  vary  from  l6l4,000  megawatts  annually 
for  the  do-nothing  alternative  to  171,000  megawatts  annually  for 
Plan  II. 

REGIONAL  DEVELOPriENT 

29.  Impacts  on  regional  development  are  associated  with  regional 
Income,  population  distribution,  and  economic  base  and  stability. 

30.  Income  imnacts  are  represented  by  the  incidence  of  the  NED 
benefits  and  costs  among  entities  within  the  region.  Total  benefits 
and  costs  for  each  alternative  were  allocated  among  entities  by 
adding  the  separable  costs  and  a share  of  the  Joint  costa  for  shared 
systems.  Joint  coats  include  both  capital  and  O&M  costs.  Each 
entity's  share  of  the  Joint  capital  cost  was  allocated  on  the  basis 
of  maximum  daily  demand.  Operation  and  maintenance  costs  were 
edlocated  on  the  basis  of  average  daily  demand.  Water  supply  bene- 
ficial impacts  for  each  alternative  concept  shown  in  table  G-2  are 
the  costs  of  the  do-nothing  alternative.  Unemployment  benefits 
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are  the  difference  between  the  unemployment  benefits  for  the  do-nothin»: 
alternative  and  each  alternative  plan.  Unemployment  benefits 
were  assumed  to  accrue  to  the  SMSA.  Therefore,  net  regional 
income  effects  shown  on  table  G-2  represent  the  difference  between 
each  alternative  plan  and  the  do-nothing  alternative. 

31.  Implementation  of  any  one  of  the  three  alternative  plans 
would  result  in  positive  income  effects  for  the  urban  portions  of 
the  study  region  and  negative  income  effects  in  the  small  communi- 
ties and  rural  areas.  Thus  the  cost  of  the  alternative  plans 
bear  heavily  on  the  lower-income  areas  of  the  region.  This  repre- 
sents an  undesirable  redistribution  of  income  which  could  be  offset 
by  basing  the  allocation  procedure  on  something  other  than  use 
which,  in  effect,  would  be  a subsidy  from  the  urban  to  the  rural 
areas  and  small  communities.  The  undesirable  redistribution  of 
income  could  also  be  offset  by  direct  Federal  assistance  in  devel- 
oping the  rural  regional  water  system  possible  under  grants  or 
low-interest  loans  from  the  Farmers  Horae  Administration. 

32.  Population  distribution  may  be  affected  by  implementation  of 
particular  water  supply  alternatives. 

33.  The  do-nothing  alternative  would  limit  the  quantity  and 
quality  of  water  supplies  outside  the  existing  metropolitan  water 
service  area.  This,  in  turn,  would  tend  to  promote  redevelopment 
of  older  areas  and  higher-density  growth  on  the  urban  fringes. 

This  type  of  growth  characterizes  Alternative  Growth  Concept  C. 

3^.  Alternative  Water  Supply  Plans  I,  II,  and  III  all,  more  or 
less,  provide  adequate  quantities  of  high  quality  water  to  the 
entire  region.  This,  in  turn,  would  tend  to  promote  continued  low 
density  urban  sprawl,  continued  decay  and  expansion  of  the  urban 
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core,  and  the  possibility  of  the  development  of  satellite  cities. 
These  growth  characteristics  are  consistent  with  Alternative  Growth 
Concepts  A,  B,  euid  D,  denendlng  on  the  controls  exerted  on  growth. 
Lack  of  control  on  growth  would  result  in  Growth  Concepts  A and  D 
while  controlled  growth  could  lead  to  Growth  Concept  B.  Water  use 
(nrlmarlly  residential)  will  also  be  sensitive  to  growth  concept, 
due  to  the  different  residential  densities  associated  with  the  dif- 
ferent growth  concepts.  Concents  A and  D will  have  similar  resi- 
dential water  use  figures.  However,  Concept  C will  result  in  6.6 
percent  less  average  day  water  use  than  Concept  A,  and  ll*.0  percent 
less  peak  hour  water  use.  The  corresponding  figures  for  the  dif- 
ference between  Concept  A and  Concept  B are  U.Q  percent  (average 
day)  and  10.9  percent  (peak  hour). 

35.  Impacts  on  regional  economic  base  and  stability  would  be 
minor.  Slight  decreases  in  cropland  may  result  from  Water  Supply 
Plans  I,  II,  and  III  because  of  influences  on  the  land-consuming 
growth  alternatives.  Livestock  production  may  increase  if  Plans  I, 
II,  or  III  are  Implemented  because  of  Improved  water  quality  and 
quantity  dependability.  Livestock  production  could  be  curtailed, 
however,  with  these  plans  if  small  livestock  profits  continue  and 
the  costs  of  the  regional  water  supplies  are  allocated  in  accord- 
ance with  use.  Agribusiness,  as  a proportion  of  the  total  economic 
base  of  the  region,  may  increase  with  Plans  I,  II,  and  III  because 
these  regional  supply  concepts  would  promote  business  in  the  rural 
communities  and  these  communities  tend  to  attract  agribusiness. 
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Alternative  Supply  Sources 


GROUND  VFRSUS  SURFACE  RAW  WATER  SOURCE 

36.  Water  treatment  facilities  located  in  the  plain  of  the 
Missouri  River  have  the  option  of  using  the  Missouri  River  as  a 
raw  water  source  or  tapping  generally  aliundant  ground-water  sup- 
plies in  aquifers  underlying  the  valley.  Several  factors,  includ- 
ing cost,  dictate  which  source  la  to  be  developed.  Proximity  of 
upstream  weiatewater  discharges  is  a consideration  in  use  of  a 
surface  water  supply.  Availability  eind  coat  of  land  required  for 
well-field  development  also  warrants  consideration. 

NON-METROPOLITAN  TREATMENT  FACILITIES 

37.  Non-metropolitan  treatment  facilities  considered  by  this 
study  which  have  the  option  of  either  ground  or  surface  sources 
are  located  near  Mondamin  (Plan  II),  Blair  (all  Plana),  Plattsmouth 
(Plans  I euid  II),  emd  Pacific  Junction  (Plans  I and  II).  Maximum 
capacities  of  these  plants  range  from  3.6  to  28  mgd.  Figure  0-1 
compares  the  present  worth  of  capital  and  operation  and  maintenance 
costs  for  ground  and  surface  water  treatment  facilities.  Cost 
differences  between  use  of  ground  and  surface  water  sources  are 
minimal.  Considerations  other  than  treatment  economies  therefore 
dictate  raw  water  sources  for  the  non-metropolitan  Missouri  River 
plants. 
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38.  Discharges  of  industrial  and  domestic  wastes,  particularly 
from  combined  sewers  in  Omaha,  unless  abated,  would  dictate  that 
the  Plattsmouth  and  Pacific  Junction  facilities  use  ground  rather 
than  surface  waters.  The  Blair  and  Mondamin  plants  could  efficiently 
use  either  source. 

METROPOLITAN  TREATMENT  FACILITIES 

39.  The  Missouri  River  South  Plant  euid  expansions  of  the  Florence 
eind  Council  Bluffs  treatment  plants  have  the  option  of  using  either 
surface  or  ground  sources.  Cost  trade-offs  for  these  larger  facili- 
ties are  increased  chemical  cost  for  ground  water  sources  versus 
increased  sludge  handling  capital  and  operation  and  maintenance 
cost  for  surface  water.  Figure  G-2  shows  the  annual  savings  of 
using  surface  water  rather  than  t'round  water  as  a raw  water  source. 
From  a break-even  point  of  10  mgd  averatre  daily  treatment,  savings 
increase  at  a rate  of  $960  per  year  per  additional  mad  average 
dally  treatment. 

ho.  Dollar  savings  of  using,  the  Missouri  River  as  a raw  water 
source  are  significant  on  an  annual  basis,  esnecially  at  higher 
treatment  rates.  The  $57,500  annual  savings  at  TO  mgd  is  $2.25 
per  million  gallons  treated,  less  than  3 percent  of  total  opera- 
tion and  maintenance  expense  and  less  than  1 percent  of  the 
operation  suid  maintenance  plus  amortized  capital  total.  Other 
non-economic  considerations  somewhat  dependent  on  site  location 
may  therefore  determine  raw  water  source. 

ALTERNATIVE  METROPOLITAN  SUPPLY  SITES 

Ul.  A major  economic  consideration  in  metropolitan  Omiha  water 
supply  plans  is  location  of  a third  major  source.  Alternative  sites 
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on  the  Missouri  River  south  of  Omaha  and  the  Platte  River  west  of 
Omaha  were  evaluated  in  detail  in  the  MUD  Master  Plan  and  the 
Platte  River  West  site  was  recommended.  Increased  supply  and 
treatment  capacity  in  the  area  of  MUD’s  Florence  treatment  plant 
to  meet  water  needs  to  20P0  was  a third  aiternative  evaluated  in 
the  Master  Plan. 

MISSOURI  SOUTH  VERSUS  FLOREIiCg  SITE 

1*2.  Based  upon  cost  curves  generated  for  this  report,  transmission 
mains  would  cost  .tll,6t-. 0,000  more  for  the  site  north  of  Omaha  than 
for  the  site  south  of  Omaha  in  Growth  Concent  A and  ^8, 750, 000  more 
in  Growth  Concept  C.  Other  costs  would  be  comparable  for  the  two 
sites.  A major  new  booster  pimpinp;  station  would  be  required  in 
either  case. 

1*3.  The  advantage  of  initial  pompinr'  from  a Richer  elevation  at 
the  Florence  site  would  be  offset  by  additional  head  loss  in  the 
lonper  transmission  main.  The  indicated  savings  in  transmission 
main  capital  cost  make  develonnent  of  a Missouri  South  supnly  source 
and  treatment  plant  economically  preferable  to  expansion  in  the 
vicinity  of  the  Florence  Plant.  Beinp  downstream  of  Omaha's  com- 
bined sewer  and  treatment  plant  discharge,  a (ground  supply  would 
be  more  attractive  for  the  Missouri  South  plant.  Additional  costs 
of  treatinr  qroundwater  versus  surface  are  .5776,000. 

PLATTE  WIIST  VERSUS  MISSOURI  SOUTH  SITE 

1*1*.  Source  reliability  problems  at  the  Platte  River  site  warrant 
detailed  consideration  of  the  economic  benefits  accrued  by  metro- 
politan Omaha  in  development  of  the  Platte  West  site. 
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Of  major  economic  concern  are  increased  chemical,  primary 
pumping,  and  secondary  pumpini''  costs  associated  with  the  Missouri 
South  site  versus  the  Platte  West  site.  Chemical  costs  reflect 
the  generally  more  desirable  quality  of  Platte  Valley  ground  water 
versus  either  Missouri  Kiver  water  or  Missouri  River  Valley  ground 
water.  A higher  treatment  plant  ground  elevation  and  more  direct 
route  to  developing  usage  centers  decrease  the  primary  and  second- 
ary pumping  requirements.  Power  and  fuel  costs  for  pumping  are  re- 
duced and  less  booster  station  capacity  is  required.  An  additional 
economic  consideration  when  evaluating  Missouri  River  water  as  a 
source  is  the  rebuced  sludge  handling  capital  and  operation  and 
maintenance  cost  of  using  a ground  wjiter  source. 

U6.  Cost  differentials  between  Missouri  South  and  Platte  West  source 
locacions  are  summarized  on  an  euinual  basis  in  table  G-3. 

1»7.  The  present  value  of  water  suppJy  savings  if  the  Platte  West 
site  is  developed  amounts  to  $U, 600,000. 

iift.  Four  additional  factors  are  important  in  evaluating  the  Platte 
West  site.  These  are  source  availability  and  reliability,  highest 
and  best  use  of  the  water,  the  imnacts  of  the  well  field  on  surface 
flows,  and  urban  growth  implications. 

1*9.  Surface  flows  recharge  ground  waters  along  the  Platte  River. 

The  Platte  West  well  field  would  tap  an  aquifer  estimated  to  be 
able  to  produce  1?5  mgd  for  6i  days  at  zero  flow  conditions  in  the 
Platte  River.  Current  nlans  call  for  a 50  mgd  Platte  West  facility 
by  19^1  with  a 50  mgd  increase  by  POO^ . Average*  daily  treatment  by 
?OP0  is  projected  at  mgd  under  Growth  Concept  A. 
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50.  The  Platte  Piver  Basin  Level  "B"  Study  has  projected  low  flows 
and  two  alternative  levels  of  irrigation  development.  The  Beta 

Plan  represents  a raaximuir!  irripation  development  while  the  Alpha  Plan 
represents  a minimum  irripation  develonraent . Under  the  Beta  Plan, 
there  is  a high  probability  that  extremely  low  flows  (less  than  100 
c.f.s.)  would  occur  near  the  Platte  West  well  field  in  lb  months 
out  of  lO  years.  There  will  also  be  a high  probability  of  three 
consecutive  zero-flow  months.  The  situation  is  not  as  critical  'under 
the  Alpha  Plan;  however,  there  is  still  a high  probability  that  two 
consecutive  months  of  zero  flows  will  occur, 

51.  Both  the  Fish  and  Wildlife  Task  Force  for  the  Platte  Level  "B" 
study  and  the  U.  S,  Fish  and  Wildlife  Service  have  recommended  main- 
tenance of  at  least  the  average  monthly  flow  that  is  exceeded  60 
percent  of  the  time  over  a period  of  years.  The  flows  established 
are  listed  in  table  G-h. 
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Table  G-U 

Reconznended  Minimum  Platte  River  Flows 


52.  When  flows  are  hif^her  than  the  minimum  flows  listed  above, 
water  could  be  extracted  from  the  Platte.  If  the  flows  are  natur- 
ally less  than  the  above  amounts , then  the  natural  flow  is  recom- 
mended. 


53.  Bas“d  on  the  above  discussion,  controls  on  Platte  Piver 
water  development  are  necessary  to  prevent  adverse  environmental 
conditions.  Priorities  on  use  of  Platte  water  must  be  set. 

5^1.  To  determine  the  value  of  Platte  water  for  municipal  and 
industrial  use  versus  agricultural  use,  an  economic  analysis  was 
performed  to  determine  the  present  worth  of  each  use. 

55.  The  1975  present  value  of  savings  to  MUD,  if  they  develop 
the  Platte  West  site  rather  than  the  Missouri  River  South  Site 
(p.round  water),  is  .9*^.6  million.  After  mahinf'  certain  assumptions, 
it  was  estimated  that  the  present  value  of  profits  foregone  by 
irripators  if  they  are  denied  the  use  of  irrigation  water  from 
Platte  River  sources  is  tO.b  million.  The  following  assumntions 
were  made  in  arriving  at  the  firure  of  million: 

A 70-day  irrigation  season.  With  the  Platte  West  average 
daily  treatment  of  50  mgd,  this  results  in  ^,500  mg  of  water  not 
available  for  irrigation  purposes. 

• Corn  was  the  irrigated  crop. 

m Dryland  corn  yields  6I1.5  bushels  per  acre. 

• Irrirated  corn  yields  125  bushels  per  acre. 
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• The  coat  per  acre  for  center  pivot  irri(ration  would  be 
(made  up  of  both  fixed  and  variable  components). 

• A 12-inch  application  rate  was  assumed. 

• The  price  of  corn  would  be  $1.6U  per  bushel. 

56.  In  order  for  the  value  of  the  lost  irrigation  opportunity 
to  equal  the  cost  savings  to  MUD  in  developing  the  Platte  West 
site  rather  than  the  Missouri  South  (ground)  site,  the  value  of 
corn  must  be  $U.RU  per  bushel.  The  present  value  of  corn  is  $2.75 
per  bushel. 

57.  The  effect  of  well  field  pumping  on  the  Platte  River  flow  was 
investigated  as  part  of  the  Platte  Level  "B"  Study.  In  the  case  of 
a Platte  West  site,  9R  nercent  of  the  withdrawal  will  come  directly 
from  the  Platte  River  after  an  initial  pimping  period  of  I.69  years. 
For  each  100  ragd  of  well  field  capacity  developed  at  this  site,  an 
additional  63  c.f.s.  will  be  removed  from  the  Platte  River  surface 
flow. 

58.  There  is  concern  among  the  public  uhat  the  Platte  West 
supply  source  and  transmission  main  would  be  an  inducement  to 
further  westward  urban  sprawl  of  Omaha.  This  problem  could  be 
remedied  by  restriction  and  connections  to  the  transmission  line. 

59.  In  summary,  the  Platte-West  supply  source  would  be: 

• Kconomically  advantageous  to  develorment. 

• Reliable  if  surface  flows  recommended  by  the  Fish  and  Wildlife 
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Task  Force  for  the  Platte  Level  "B"  Study  and  the  U.  S.  Fish 
and  Wildlife  Service  are  maintained;  questionable  reliability 
if  they  are  not. 

• Not  a cause  of  adverse  environmental  problem  by  itself. 

• Not  a cause  of  urban  snrawl  if  restrictions  are  provided  in 
transmission  line  connections. 


Water  Use  Reduction 


60.  Water  use  reduction  is  not  a final  alternative  for  evaluation, 
but  the  cost  savings  for  this  concept  are  significant. 

WATER  SUPPLY  SAVINGS 

61.  Annual  operation  and  maintenance  savings  for  water  supply  due 
to  water  use  reduction  are  proportional  to  the  reduction  in  average 
daily  usage.  Annual  savings  in  total  OStM,  power,  and  chemicals  for 
Omaha  and  Council  Bluffs  are  depicted  in  figure  0-3  for  Water  Sunnly 
Plan  IT  - Orowth  Concept  A.  The  use  of  three  ma,)or  water  consenvinr 
fixtures  results  in  a 31  percent  reduction  of  in-house  flow.  The 
three  water-saving  fixtures  are  water-saving  toilets,  flow-reduction 
shower  heads,  and  water-saving  washing  machines.  This  reauction  in 
flow  resuits  in  a 4-percent  savings  in  OftM  costs  or  approximately 
$300,000  per  year  by  20P0. 
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TREATMENT  & PUMPING  COSTS  ($1 ,000.000/ YEAR) 
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PRESENT  TREND  CONSUMPTION 
REDUCED  CONSUMPTION  LEVELS  DUE  TO 
FLOW  REDUCTION 


APPLIANCES  & DEVICES 
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VOLUME  III  ANNEX  C FIGURE  G-3 


62.  Capital  costs  eire  proportional  to  peak-day  and  peak-hour 
demands.  Present  worth  canital  savings,  resultinr;  from  100-percent 
use  of  water-conservinr;  fixtures,  would  be  $2.9  million  for  Water 
Supply  Plan  I - Growth  Concept  A.  Similar  percent  reductions  are 
realized  with  the  other  growth  concepts. 

WASTEWATER  TREATMENT  SAVINGS 

63.  Assuming  an  80  percent  residential  in-house  water  usage,  the 
31-percent  water  supply  decrease  would  become  a 39-percent  waste- 
water  flow  reduction  for  in-house  usage.  The  effects  of  this  re- 
duction are  an  estimated  If'-percent  flow  decrease  at  the  Missouri 
River  Plant,  a 19-percent  decrease  at  the  Mosquito  Creek  Plant,  and 
a 36-percent  decrease  in  flow  at  the  Papillion  Creek  Plant.  The 
net  decrease  at  each  plant  is  dependent  upon  the  percentage  of  resi- 
dential flow  to  that  plant,  and  the  Papillion  Creek  Plant  is  mainly 
residential  flow. 

6U.  If  all  the  residents  of  the  Papillion  Creek  service  area  were 
to  use  the  water-conserving  fixtures,  a capital  cost  reduction  of 
9 percent  and  an  O&M  reduction  of  13  percent  would  be  realized.  An 
analysis  of  the  minor  urban  areas  indicated  savings  of  13  percent 
and  lU  percent  for  capital  and  O&M  respectively.  Treatment  plant 
components  that  are  sized  on  organic  loadings  are  affected  very 
little  by  wastewater  flow  reduction. 
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Alternative  Growth  Concepts 


f-b.  The  alternative  p;rowth  concepts  affect  future  water  supply 
requirements  in  two  ways.  First,  areas  of  residential,  industrial, 
and  commercial  development  differ  amonp  the  four  concepts,  thus 
altering  water  demand  centers.  Second,  density  of  development  varies 
chanf'in*'  the  quantity  of  water  required  by  water  users.  These  lead 
to  differinc;  costs  for  water  supply. 

f-)h.  Constrained  qrowth  futures  can  result  in  lower  water  supply 
costs.  Lesser  snrawl  In  Growth  Concepts  B and  C #!enerally  lowers 
all  system  component  costs.  If  Platte  River  water  availability 
dictates  that  a second  Missouri  River  source  is  required,  the  con- 
strained growth  concepts  will  be  less  affected  than  would  westward 
sprawl  concepts  as  indicated  in  table  G-5. 

Table  G-5 

Platte  West  vs.  Missouri  River  South  (1995) 

($1,000) 

Growth  Concept 

A B C D 

Annual  Savings  750  itOO  l*?0  675 

67.  Constrained  growth  is  also  found  to  reduce  water  consumption 
and  enhance  costs.  The  use  reduction  results  principally  from  re- 
duced lawn  irrigation.  Table  G-6  siunmari zes  housing  density  effect 
on  average  day  consumption,  and  maximum-day  and  maximum-hour  load 
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factors  for  residential  and  general  commercial  new  growth  only, 
based  on  1995  population  estimates. 

Table  G-6 

Change  In  MUD  Factors  Due  to  Housing  Density 

Factor 

(Percent  change  from  MUD  Pro.lectlons) 


Average  Day 

Maximum  Daj' 

Maximum  Hour 

Growth 

Usage 

Load  Factor 

Load  Factor 

A 

♦ 0.7 

+ 3.2 

3.6 

B 

- 3.2 

- 6.1 

- 7.3 

C 

- U.3 

- 8.9 

-10. 14 

D 

♦ 0.7 

- 1.2 

♦ 1.6 

68.  The 

present  worth  costs 

for  the  four 

alternative  metropolitan 

area  distribution  plans  are  presented  in  table  G-7  in  order  to 
indicate  the  water  supply  savings  which  could  be  realized  under 
Growth  Concepts  B or  C. 

6Q.  Savings  to  rural  users  are  realized  in  Growth  Concept  B. 
The  Increase  in  population  in  Washington,  Harrison,  and  Mills 
Counties  results  in  lower  average  monthly  billings  to  the  users 
in  those  counties.  The  average  monthly  billings,  based  on  1995 
population  projections,  table  G-3.  Table  G-8  indicates  that  for 
water  supply  purposes  population  dispersion  Is  cost-effective. 
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Plan 

Cost 

I-A 

3i^0.09 

I-B 

309.51 

I-C 

303.02 

I-D 

335.61* 

« Concept  B includes  the  differential  present  worth  costs  due  to 
Increased  population  growth  for  the  minor  urban  areas. 


Table  G-8 

Average  Monthly  Water  Billing  ($) 


County 

Plan  I 

Plan  II 

Plan  III 

Concept  ACD 

B 

ACD 

B 

ACD 

B 

Washington 

22.95 

13.95 

20.00 

10.90 

21.00 

13.00 

Harrison 

22.85 

18.50 

2l*.75 

19.75 

21*. 75 

19.85 

Pottawattamie 

22.60 

26.60 

25.25 

25.25 

25.25 

25.25 

Mills 

28.55 

19.05 

26.10 

19.00 

27.30 

20.1*0 

SECTION  H 

INSTITUTIONAL  ARRANGEMENTS  FOR 
WATER  SUPPLY 


INSTITUTIONAL  ARRANGEMENTS  FOR  WATER  SUPPLY 


TABLE  OF  CONTENTS 


Item  Page 

PURPOSE  H-1 

EXISTING  INSTITUTIONS  H-1 

ALTEKNATIVE  SUPPLY  PLANS  H-2 

SUPPLY  PLAN  I H-2 

SUPPLY  PLAN  II  H-U 

SUPPLY  PLAN  III  H-5 

WATER  USE  REDUCTION  CONCEPTS  H-6 

SUMMARY  H-7 


SECTION  H 


INSTITUTIONAL  ARRANGEMENTS  FOR 

WATER  SUPPLY 


Purpose 


1.  The  purpose  of  this  section  is  to  define  le^al,  organiza- 
tional, financial,  and  political  arrangements  required  to  implement 
alternative  water  supply  plans  and  water  use  reduction  concepts 
in  the  metropolitan  and  rural  areas. 


Existing  Institutions 


2.  The  description  and  canabilities  of  existing  institutions 
are  in  Volume  VIII,  Institutional  Arrangements. 


H-1 


Alternative  Supply  Plans 


SUPPLY  PLAN  1 

LEC.4L  ARRANGEMEMTS 

3.  Supply  Plan  I is  Implementable  within  the  framework  of  exist- 
ing institutions  in  both  Iowa  and  Nebraska;  no  major  legislative 
changes  are  required.  State  water  permits  will  be  required  where 
new  supply  sources  are  established.  Permits  from  the  Corps  of 
Engineers  will  be  required  where  new  inlet  works  are  to  be  estab- 
lished along  the  Missouri  River. 

ORGANIZATIONAL  ARRANGEMENTS 

1>.  In  the  Nebraska  portion  of  the  study  area,  nearly  all  rural 
residents  obtain  water  for  domestic  uses  from  individual  wells.  In 
the  eastern  portion  of  Cass  County  there  is  a mral  water  district 
which  serves  rural  and  residential  areas.  Water  is  provided  by 
the  Plattsmouth  water  supply  system. 

5.  A recent  change  in  NebrMka  law  eliminated  the  establishment 
of  new  rural  water  districts.  The  establishment  of  rural  water 
systems  is  now  the  responsibility  of  the  natural  resources  districts. 
The  Papio  Natural  Resources  District  is  developing  a rural  system 
for  southeastern  Washington  County  for  which  the  contemplated  water 
supply  agency  is  the  Metropolitan  Utilities  District.  Papio 
NRD  is  applying  to  the  Farmers  Home  Administration  for  a grant  to 
construct  the  water  distribution  lines.  Successful  completion  of 
the  project  may  set  the  pattern  for  other  rural  water  supply  systems 
in  the  study  area. 
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6.  The  expajiaion  of  MUD  facilities  to  serve  rural  Douglas  euid 
Sarpy  Counties  is  organizationally  feasible.  The  MUD  master  plan 
includes  provisions  for  this  expansion.  The  proposed  new  treat- 
ment plant  at  Valley  is  organizationally  feasible. 

7.  Rural  residents  in  the  Iowa  counties  obtain  water  for 
domestic  uses  from  individual  wells.  There  are  no  known  rural 
water  districts  in  Harrison,  Pottawattamie,  or  Mills  County. 

8.  The  Iowa  Code  authorizes  the  establishment  of  benefitted 
water  districts.  The  procedures  for  obtaining  State  permits  for 
water  and  for  the  formation  of  these  districts  are  outlined  in 
paragraphs  325  and  368,  Section  B,  Volume  VIII,  (Institutional 
Arrangements).  Benefitted  water  districts  provide  the  organiza- 
tional mechanism  to  implement  Supply  Plan  I. 

FINANCIAL  ARRANGEMEMTS 

9.  The  cost  of  constructing  water  treatment  facilities  and  water 
distribution  systems  presents  the  major  problem  for  the  residents 
of  this  study  area.  Federal  grants  or  loans,  administered  by  the 
Farmers  Home  Administration,  may  be  available  for  a portion  of 

the  capital  improvements  for  rural  systems;  however,  revenues  from 
service  charges  must  cover  the  cost  of  operation  and  maintenance 
of  new  8uid  existing  systems.  Natural  resources  districts  and  MUD 
in  Nebraska  and  benefitted  water  districts  in  Iowa  have  the  legal 
authority  to  issue  revenue  bonds  for  construction  of  facilities. 

All  municipalities  in  the  study  eirea  eLLso  have  this  authority.  The 
per  user  costs  are  displayed  in  table  2,  Section  G of  this  annex. 

POLITICAL  ARRANGEMENTS 

10.  This  study  has  found  no  political  obstacles  to  the  Implementa- 
tion of  Supply  Plan  I. 
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SUPPLY  PLAN  II 


LEGAL  ARRANGEMENTS 

11.  The  implementation  of  Supply  Plan  II  in  Nebraska  presents 
possible  political  and  legal  obstacles  for  the  Metropolitan  Utili- 
ties District.  This  plan  calls  for  the  construction  of  a new  well 
field  and  water  treatment  plant  along  the  Platte  River  west  of  Omaha. 
The  legal  obstacles  for  MUD  result  from  low  surface  flow  in  the 
Platte  River  during  extended  dry  periods.  Increasing  irrigation  de- 
mands upstream  from  the  well  site,  and  transbasin  diversion.  The 
legal  questions  surrounding  these  three  issues  are  not  completely 
clear.  It  is  probable  that  removal  of  water  from  the  aquifers  neeu- 
the  river  will  decrease  surface  flow  downstream.  It  is  possible 
that  unconstrained  withdrawal  of  water  upstream  for  irrigation  will 
reduce  surface  flow  and  available  ground  water  at  the  proposed  MUD 
site  and  render  this  water  supply  source  unusable  during  extended 
dry  periods.  The  proposed  site  diverts  ground  water  from  the  Platte 
River  basin  to  the  MUD  system.  Although  there  is  no  present  pro- 
hibition on  transbasin  diversion  of  ground  water,  it  is  probable 
that  ground  water  controls  will  be  adopted  by  the  State  in  the  near 
future.  Resolution  of  these  problems  may  require  action  by  the 
State  Legislature. 

12.  Implementation  of  the  other  portions  of  Supply  Plan  II  in 
Nebraska  pertaining  to  rural  water  systems  does  not  present  any 
significant  legal  problems  at  this  time.  Pending  ground  water  con- 
trols may  require  State  permits  to  construct  or  extend  water  sup- 
ply systems  that  rely  upon  ground  water  sources. 
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13.  Implementing  Supply  Plan  II  in  Iowa  would  require  the  counties 
to  establish  one  or  a system  of  benefitted  water  districts  for  each 
county.  There  would  be  one  source  of  supply  for  each  county. 

Since  the  Missouri  River  is  a navigable  waterway,  the  establishment 
of  the  Missouri  River  source  in  Harrison  and  Mills  Counties  requires 
the  counties  to  apply  for  a permit  frcrni  the  Corps  of  Engineers  to 
construct  inlet  works.  This  is  required  by  Section  10  of  the  1899 
River  and  Harbor  Act. 

ORGANIZATIONAL  AND  FINAMCIAL  ARRANGEMENTS 

lU.  Organizational  and  financial  arrangements  for  Supply  Plan  II 
would  be  similar  to  those  for  Supply  Plan  I. 

J POLITICAL  ARRANGEMENTS 

I 15.  Other  than  the  opposition  to  the  MUD  plant  on  the  Platte  River, 

f there  are  no  apparent  political  obstacles  to  Supply  Plan  II. 

SUPPLY  PLAN  III 

16.  Supply  Plan  III  proposes  five  water-supply  regions  and  six 
supply  sources,  two  of  which  would  supply  water  across  the  State 
boundary, 

LEGAL  ARRANGEMENTS 

17.  The  establishment  of  interstate  water  supply  agreements  does  not 
appear  to  be  an  obstacle  in  the  study  area.  Agreements  of  this  type 
between  the  States,  or  any  of  the  agencies  or  political  subdivisions, 
are  authorized  by  Nebraska  in  the  Interlocal  Cooperation  Act  (Article 
22,  Revised  Nebraska  Statutes,  19**3)  and  in  the  Iowa  Code,  Chapter 
28E,  Joint  Exercise  of  Governmental  Powers.  As  with  Supply  Plan  II, 
the  construction  of  inlet  works  on  the  Missouri  River  requires  a 
permit  from  the  Corps  of  Engineers. 
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ORGANIZATIONAL  ARRANGEMENTS 

18.  Concurrent  with  establiehing  legal  agreements  for  the  suppliers 
at  Blair  and  Bellevue  to  engage  in  water  supply  across  the  State 
boundary,  the  water  suppliers'  organizations  would  have  to  be  estab- 
lished. Both  suppliers  could  be  established  under  Nebraska  lavs 

and  obtain  agreements  with  the  Iowa  County  Boards  of  Supervisors. 

riNANCIAL  ARRANGEMENTS 

19.  Financial  arrangements  for  Supply  Plan  III  would  be  similar 
to  those  for  Plans  I and  II. 

POLITICAL  ARRANGEMENTS 

20.  There  may  be  some  public  opposition  to  Interstate  water  supply 
agencies  unless  an  adequate  number  of  public  meetings  are  held  and 
assurances  of  equitable  charges  for  service  are  established. 


Water  Use  Reduction  Concepts 


21.  The  institutional  arreingements  necessary  to  implement  water 
use  reduction  take  the  form  of  State  statutes,  local  ordinances, 
and  building  codes. 

22.  In  order  to  curtail  the  use  of  water,  other  than  by  volun- 
tary practices,  the  States  could  pass  laws  limiting  the  hours  of 
lawn  sprinkling,  car  washing,  and  other  exterior  uses.  The  proba- 
bility that  such  laws  would  be  enacted  is  considered  to  be  slight. 
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It  Is  difficult  to  obtain  clear  and  equitable  wording  in  these  types 
of  laws  and  enforcement  is  even  more  difficult. 


23.  Legal  action  to  authorize  pricing  policies  which  penalize 
high  quantity  users  may  be  politically  unpopular.  There  is  a 
precedence  for  such  action  in  the  city  of  Lincoln,  Nebraska,  so 
it  may  be  possible  to  institute  some  type  of  conservation-oriented 
pricing  policies. 

2h.  It  appears  that  local  ordinances  or  building  codes  requiring 
water  conserving  fixtures  are  feasible,  provided  that  the  cost  of 
these  fixtures  is  competitive  with  the  price  of  fixtures  now  on 
the  market. 

25.  The  possibility  of  requiring  a dual,  potable-nonpotable  sy- 
stem is  institutionally  unlikely  because  of  the  high  cost  associa- 
ted with  dual  distribution  systems. 


Summary 


26.  The  institutional  analysis  of  the  three  supply  plans  indicates 
that  Plan  I requires  the  least  institutional  change  to  implement 
and  incorporates  existing  county  water  supply  plans.  Supply  Plan 
II  is  least  complex  from  an  organizational  standpoint,  but  the  legal 
problems  make  it  less  feasible  from  a totaQ  institutional  analysis. 
The  main  problem  in  Supply  Plan  II  centers  around  the  proposed  MUD 
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well  field  along  the  Platte  River.  Supply  Plan  II  could  be  imple- 
mented using  MUD  sources  discussed  in  Supply  Plan  I.  Supply  Plan 
III  requires  the  most  institutional  modification  and  Is  considered 
to  be  least  feasible  from  an  institutional  standpoint. 
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